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Executive Summary

This portion of the wellhead and source water protection (Wellhead Protection) plan for the City of St. Louis
Park, Minnesota includes:

= an assessment of applicable data elements,

= the results of the potential contaminant source inventory,

= management strategies for the higher risk potential contaminant sources
= the City’s Water Supply Contingency Plan, and

= an Evaluation Plan for the City’s Wellhead Protection Program.

Part I of the Wellhead Protection Plan presented the delineation of the wellhead protection areas (WHPAs)
and the drinking water supply management area (DWSMA) and included the vulnerability assessments for the
City’s wells and source water aquifers within the DWSMA. Part I of the Wellhead Protection Plan was
submitted to the Minnesota Department of Health (MDH) and was approved on April 12, 2004. The
boundaries of the WHPAs and DWSMA are shown in Figure 1 and the vulnerability of the source water
aquifers are presented in Figure 2. A copy of Part I of the St. Louis Park Wellhead Protection Plan is provided
as Appendix A.

The vulnerability assessment for the source water aquifers within the DWSMA was performed using available
information and indicates that some of the bedrock aquifers used by the City are considered vulnerable, to
varying degrees, to contamination because several municipal wells and the St. Peter Sandstone and Prairie du
Chien-Jordan aquifers have been significantly impacted by groundwater contamination. The deeper
Franconia-Ironton-Galesville and Mount Simon-Hinckley bedrock aquifers are not considered vulnerable to
contamination from land surface activities and uses due to significantly-thick and laterally expansive shale
deposits overlying them. These geologic formations hydraulically separate the two deeper aquifers from the
shallower, contaminated aquifers. The aquifer vulnerability is presented in Figure 2. Consequently, the
potential sources of contamination to the source water aquifers are all land uses, and other wells that reach or
penetrate the aquifers. This information was presented to the Wellhead Protection Manager during the Second
Scoping Meeting held with MDH staff on May 13, 2004, when the necessary requirements for the content of
Part II were outlined and discussed in detail.

The vulnerability assessment for the St. Louis Park municipal wells that utilize the Mount Simon-Hinckley
bedrock aquifer indicates that these wells (Wells 11, 12, 13, and 17) are not vulnerable to contamination
based on the information that documents the construction of each well. However, the other eight municipal
wells (Wells 3, 4, 6, 8, 10, 14, 15, and 16), utilizing the St. Peter and Prairie du Chien-Jordan source water
aquifers, are vulnerable to contamination.

The information and data contained in Sections 1.0 — 4.0 of this portion of the Wellhead Protection Plan
(hereafter referred to as Part II of the Plan) support the approaches taken to address potential contamination
sources that have been identified as potentially affecting the aquifer used by the public water supply. The
reader is encouraged to concentrate attention on Sections 1.0 — 4.0 in order to better understand why the
particular management strategies are included in Section 5.0.

In Section 1.0, the required data elements indicated by the MDH in the Scoping 2 Decision Notice are
addressed, as well as the data’s degree of reliability. Pertinent data elements include information about the
geology, water quality, and water quantity. The data elements and information supplied in Part I of the Plan
are the basis for the assessment that the aquifer providing drinking water for St. Louis Park has the potential
to become vulnerable due to certain land uses and activities, and other wells that penetrate the same aquifers.
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Section 2.0 addresses the possible impacts that changes in the physical environment, land use, and water
resources have on the public water supply. No significant changes are anticipated in the City within the next
ten-year period, and City staff has evaluated the support necessary to implement its Plan.

The problems and opportunities concerning land use issues relating to the aquifers, well water, and the
DWSMA, and those issues identified at public meetings, are addressed in Section 3.0. The vulnerability status
of the aquifer and wells, and the quality of water currently produced by the municipal wells result in the
following major concerns: 1) preventing new or additional groundwater contamination to the source water
aquifers; 2)other wells located within the DWSMA that could become pathways for contamination to enter
the aquifer; and 3) the pumping effects of high-capacity wells that may alter the boundaries of the delineated
WHPASs, reduce the hydraulic head in the aquifer, or cause the movement of contamination toward public
water supply wells.

The drinking water protection goals that the City would like to achieve with this Plan are listed in Section 4.0.
In essence, the City would like to 1) maintain or improve the current drinking water quality, 2) increase public
awareness of groundwater protection issues, 3) protect the aquifer, and 4) collect data to support future efforts
in Wellhead Protection Planning.

The objectives and action plans for managing the potential sources of contamination are contained in Section
5.0. Actions aimed toward educating the general public about groundwater issues, gathering information
about other wells, and collecting data relevant to Wellhead Protection Planning are the general focus.

Section 6.0 contains a guide to evaluate the implementation of the identified management strategies of
Section 5.0. The wellhead protection program for City of St. Louis Park will be evaluated on an annual basis
prior to its budgeting process.

An emergency/contingency water plan is included to address the possibility that the water supply system is
interrupted due to either emergency situations or drought. Section 7.0 references the City’s Water
Contingency and Conservation Plan approved by the Department of Natural Resources.
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1.0
1.1
1.1.1
1.1.1.1

1.1.1.2

1.1.1.3

Data Elements, Assessment
Required Data Elements
Physical Environment Data Elements

Precipitation

This data element does not apply because there is not a direct hydraulic
connection between surface waters and the bedrock aquifers serving this
water supply system.

Geology

This data element is required for, and was presented in, the first part of the
Wellhead Protection Plan (please refer to Appendix A). The following
recommendations are presented regarding the collection of geologic
information over the time this Plan remains in effect:

s Coordinate with MDH staff to have groundwater samples collected from
both municipal wells to be analyzed for tritium and Carbon-14 isotopes.
This updated data can be used to confirm and validate the vulnerabilities
of the source water aquifers.

m  Routinely record the static and pumping groundwater levels in the
municipal wells. This data can be used in the future to better define the
local groundwater flow field of the aquifer, and determine whether the
supply of groundwater in the aquifer is diminishing over time.

m  Work with county and/or state government agencies in future and
ongoing efforts to compile regional geologic and hydrogeologic
information through investigations and studies.

Soils

This data element does not apply because there is not a direct hydraulic
connection between surface waters and the bedrock aquifers serving this
water supply system.

A-STLOU0303.00
Page 1



1.1.1.4

1.1.2
1.1.2.1

1.1.2.2

Water Resources

Generally, this data element does not apply because there is not a direct
hydraulic connection between surface waters and the source water aquifers
serving this water supply system. However, this data element does apply as it
relates to future groundwater uses that may influence the ability of the
aquifer to yield water to the public water supply. Increased water use may
result in a reduction in aquifer yield or an increased likelihood that
contaminants of human or natural origin may affect the quality of drinking
water.

Land Use Data Elements
Land Use

Figure 1 is a map showing the political and legal boundaries of land parcels
within and surrounding the WHPAs and DWSMA. The DWSMA
significantly extends beyond the city limits of St. Louis Park into the cities of
Edina, Golden Valley, Hopkins, Medicine Lake, Minneapolis, Minnetonka,
and Plymouth. Due to the DWSMA crossing several municipality boundaries
it will be difficult or impossible for the City to control land use activities
outside of its borders. However, land use information and the extent of the
WHPAs and DWSMA can be helpful to decision-makers in future planning
efforts by considering groundwater quality issues and wellhead and source
water protection. Figures 3, 4 and 5 depict existing and future land uses
within the DWSMA. Most of the existing and future zoning designations for
the areas of the DWSMA outside of St. Louis Park could not be attained for
this Plan.

Since there are areas within the DWSMA where the upper two source water
aquifers have been classified as moderately and highly vulnerable, most land
uses have also been considered (please refer to Section 1.1.2.3). The City has
also considered the presence and use of other wells within the DWSMA
when developing this Plan.

Public Utility Services

Records of well construction and maintenance apply to this portion of the
plan due to the information provided about the wells and the quality and
quantity of the water supplying this system. This information was provided
in Part I of the Plan and was used to support the development of Section 7.0
of this Plan, which details a water contingency and conservation plan for this
system.

Transportation corridors, storm and sanitary sewers, and gas and oil pipelines
are depicted in the figures of this plan. Public drainage systems for the
surface waters are not applicable since there is not a direct hydraulic
connection between surface waters and the bedrock aquifers used for the
City’s public water supply system. City staff are unaware of any Class |
disposal wells in St. Louis Park and only knows of two (2) private septic
systems in the City. The addresses and parcel identification numbers are
summarized in Table 1. These two systems are expected to be properly
abandoned and sealed in the next few years, and the properties connected to
the City sewer system. Furthermore, individual septic systems are not
considered a viable threat to the municipal wells or source water aquifers

Part Il Wellhead Protection Plan
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1.1.2.3

because the aquifers are not directly connected hydraulically with surface
waters.

Table 1
Known Septic Systems in St. Louis Park
Address Parcel ID No.
1330 Westwood Hills Road 0611721410022
2001 Flag Avenue 0711721120014

Potential Contaminant Source Inventory

Since large areas of the St. Louis Park DWSMA have been classified as
highly vulnerable to contamination, a comprehensive potential contaminant
source inventory was completed for this Plan. The Minnesota Department of
Health provided the City information and data pertaining to land uses and
activities compiled from various state agency databases. The inventory
included all types of land uses that could potentially contaminate
groundwater, possibly resulting in adverse impacts to the source water
aquifers. Table 2 summarizes the types and numbers of various land uses and
activities identified within the entirce DWSMA. Figures 6, 7, and 8 depict the
locations of these sites.

Since it has been established that the source water bedrock aquifers are not in
direct hydraulic connection with surface waters or the land surface, many of
the land uses identified in the potential contaminant source inventory are
considered low risks for potentially causing the scale of groundwater
contamination that could viably impact the municipal wells and/or source
water aquifers. For this first edition of the St. Louis Park Wellhead and
Source Water Protection Plan, the City focused its efforts on medium- and
high-risk potential contaminant sources within the one-year wellhead
protection areas for the wells, and within the highly vulnerable areas of
DWSMA within the City’s limits. In the next few years and for future
updates to the Plan, the City intends to extend its review of potential
contaminant sources outside of St. Louis Park city boundaries. Section 5.0 of
this Plan details management strategies proposed by the City to address the
potential sources of groundwater contamination. However, as discussed
above, low-risk sites identified through the inventory appear unlikely to
result in significant and extensive groundwater contamination that could
realistically impact the wells or source water aquifers. Therefore, for this
edition of the Plan, the City has elected not to develop management strategies
for land uses and activities perceived to be low-risk.

Tables summarizing the information related to the identified land uses and
activities within the one-year wellhead protection areas are provided in
Appendix B. The addresses affiliated with these sites have been cross-
referenced by the City with Parcel Identification Numbers to verify the
locations of the potential contaminant sources.
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Table 2

Potential Contaminant Source

Inventory Summary

HIGH

Risk Sites Number
Agricultural chemical storage site 12
Agricultural feed storage site 6
Agricultural seed storage site 3
Agricultural site unknown 58
Dump 11
Federal Superfund site 1
Leaking underground storage tank 300
No further remedial action planned 2
Registered storage tank 326
State Superfund site 2
Suspected hazardous waste site 2
Voluntary investigative clean-up 56
MEDIUM
Risk Sites Number
Golf course 1
Gravel pit 21
Hazardous waste generator 642
National discharge site 9
Toxic release site 21
LOW

Risk Sites Number
Air release point 15
Bridge 26
Church 3
Gage station 5
Garden 1
Historical site 7
Hospital 2
Hotel/Motel 8
Museum 2
Nature reserve 1
Park 32
Resource management plan 1
Restaurant 10
School 30
Seaplane landing area 2
Theatre 1
Tower 4
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1.14
1.1.4.1

1.1.4.2

Water Quantity Data Elements
Surface Water Quantity

This data element does not apply because there is not a direct hydraulic
connection between surface waters and the bedrock aquifers serving this
water supply system.

Groundwater Quantity

Groundwater levels in the source water aquifers appear adequate for the
amounts which the City of St. Louis Park is currently permitted to withdraw
under the water appropriation program administered by the Minnesota
Department of Natural Resources (DNR). There are currently no other high-
capacity wells within the DWSMA from which well interference complaints
with the City’s wells have been documented. At this time, there appears to be
sufficient groundwater quantity, based upon existing pumping capacity and
performance of the wells completed in the aquifers used by the City.

Water Quality Data Elements
Surface Water Quality

This data element does not apply because there is not a direct hydraulic
connection between surface waters and the bedrock aquifers serving this
water supply system.

Groundwater Quality

This data element applies to this portion of the Plan for the City of St. Louis
Park. Existing information consists of isotopic and chemical analyses and
indicates that the aquifers used by the City are recharged very slowly by
hydraulic and hydrologic interconnections with other aquifers. As such, there
is a low probability that current land use has a direct impact on the quality of
drinking water. Regionally, the quality of the source water bedrock aquifers
is generally good. However, as discussed in Part I of the Plan, several of the
St. Louis Park municipal wells (Well Nos. 4, 5, 6,7, 9, 10, and 15), and the
St. Peter and Prairie du Chien-Jordan bedrock aquifers they utilize, have been
contaminated by polynuclear aromatic hydrocarbon compounds. This
significant groundwater contamination is related to the Reilly Tar Superfund
Site located within the City. Extensive investigation and remediation of this
site has been conducted over the past two decades. Three of the municipal
wells have been removed from the City’s public water supply system (Wells
5,7, and 9). The remaining municipal wells impacted by this contamination
are treated with granular activated carbon (GAC) to remove the contaminants
(Wells 4, 10, and 15). Well 6 is not currently used by the City. The
groundwater quality of the deeper source water aquifers (the Franconia-
Ironton-Galesville and the Mount Simon-Hinckley) does not appear
adversely affected by this contamination. Municipal Wells 11, 12, 13, and 17
utilize these aquifers.

Additional groundwater quality data will be collected over the ten-year life of
the Plan. Historically, groundwater quality information was used to
determine the potential source(s) of contamination that need to be
inventoried and managed in the moderately and highly vulnerable areas of
the DWSMA. Changes in the general chemistry of the groundwater may
indicate that the aquifer is receiving recharge from different pathways, such
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1.2.2

1.2.3

as improperly constructed or improperly sealed wells or through different
geological materials.

Assessment of Data Elements
Use of the Wells

General information describing the City’s public water supply system was
presented in the Part I of the Plan provided in Appendix A, and Source Water
Assessment (SWA) found in Appendix C of this Plan.

Wellhead Protection Area Delineation Criteria

Please refer to Part I of this Plan (Appendix A) for documentation regarding
how the following delineation criteria were applied in determining the
boundaries of the WHPAs:

Time of Travel - 10 years

Flow Boundaries - based on geologic information

Daily Volume - provided by the system

Groundwater Flow Field - delineation method was computer modeling

Aquifer Transmissivity - determined from aquifer pumping tests

Figure 1 depicts the extent and geometry of the WHPAs and DWSMA, and
Figure 2 presents the low, moderate, and high vulnerability areas of the
DWSMA for the upper two source water, bedrock aquifers.

Quality and Quantity of Water Supplying the Public Water Supply Well

As discussed in Section 1.1.4.2, many of the St. Louis Park public water
supply wells have been adversely impacted by groundwater contamination
affiliated with the Reilly Tar Superfund Site. The impacted wells have been
retrofitted with water treatment technologies and engineering controls to
ensure safe drinking water for the City’s residents. Additional treatment is
not necessary at this time.

Samples from the St. Louis Park wells and public water supply system are
routinely collected and analyzed by the Minnesota Department of Health as
required under the Minnesota Public Water Supply Program and the federal
Safe Drinking Water Act. The samples are tested for microorganisms,
inorganic compounds, metals, organic and synthetic chemicals, pesticides,
herbicides, and radioactive pollutants. In addition, the municipal wells
contaminated by the Reilly Tar Superfund Site are monitored for polynuclear
aromatic hydrocarbon compounds quarterly. The most recent water quality
monitoring report for the Reilly Tar Superfund Site was completed in
February 1998. A copy of this report is available through the City.

The City is required by the federal government to publish and distribute an
annual Drinking Water Consumer Confidence Report (titled the “Water
Quality Report™) to all citizens using its public water supply system. These
reports are posted on the City’s website and a copy of the 2003 report is
included in this Plan as Appendix D. Regulated substances detected in the
City’s public water supply include: alpha emitters, arsenic, barium, and
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radium (all from erosion and breakdown of natural geologic deposits),
fluoride (a required additive), total trichloroethylene (a byproduct of
disinfection), trichloroethylene, cis-1,2-dichloroethylene, and trans-1,2-
dichloroethylene. Other substances found in the City’s public water supply
system include radon, lead, copper, sodium, and sulfate. After treatment, the
water in the St. Louis Park supply system meets or exceeds all state and
federal requirements and limits for these and all other regulated compounds
and chemicals.

Over concern for intentional contamination to the public water supply by
terrorism or natural catastrophes, the City completed a Vulnerability
Assessment of its system. This report was completed in June 2004 and
included a review of the system’s most vulnerable points and
recommendations for upgrading and securing the infrastructure. For security
reasons copies of this report are not available to the general public.

It appears that the source water aquifers used by the City are sufficient and
adequate in quantity and capacity to provide water to the St. Louis Park
residents during the life of this Plan and into the future. There are no
indications that the performance of source water aquifers are decreasing or
degrading. Increases in demand for water in the future will be minimal since
the City is fully developed. The City completed a Comprehensive W ater
Resources Management Plan in August 2001. A copy of this report is
available through the City.

Groundwater Uses in the Drinking Water Supply Management Area

The management strategies selected and documented in Section 5.0 of this
Plan focus on activities that have the most potential to impact the vulnerable
aquifers the City is using for its drinking water supply.

Other wells in the DWSMA are considered a significant threat to the source
water aquifers and the St. Louis Park public water supply system. If
improperly constructed or maintained, they can act as direct conduits for
contaminants at the land surface to vertically migrate downward into the
deeper aquifers. Shallow wells (i.e. wells open only to upper, unconsolidated
sand and gravel or aquifers not used by the City) are not as significant a
threat, due to the confined hydraulic conditions exhibited by the source
water, bedrock aquifers. High-capacity wells near the municipal wells can
cause groundwater interference and decrease the performance and capacity of
the municipal wells.

Due to the local and regional groundwater contamination related to the Reilly
Tar Superfund Site, the City has inventoried and maintains detailed records
of properties with private wells. Information regarding these wells, including
addresses and Parcel Identification Numbers are provided in Appendix B.
Wells identified within the DWSMA through the Minnesota Geological
Survey-Minnesota Department of Health County Well Index are shown in
Figure 7.

The Minnesota Department of Natural Resources manages the water
appropriation permits for the state. An Appropriation Permit is required for
any person or business that uses more than 10,000 gallons of water per day or
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1,000,000 gallons per year. The permits are cataloged in the State Water Use
Data System. This database was queried when Part I of the Plan was
developed to identify high-capacity wells that could potentially influence or
impact the local groundwater flow fields and the St. Louis Park municipal
wells. The compiled high-capacity well information was provided in Table 3
of Part I of the Plan (a copy of Part I is included in this Plan as Appendix A).
The City is not aware of any well interference issues related to the St. Louis
Park municipal wells.

Impact of Changes on Public Water Supply Wells
Changes lIdentified in:
Physical Environment

Due to the large area of the DWSMA beyond the St. Louis Park boundaries,
it is difficult for the City to ascertain proposed changes to the physical
environment outside of the City. However, large-scale changes in the
physical environment within the DWSMA are not anticipated during the 10-
year period that this Plan is in effect. The geologic conditions that protect the
source water aquifers are such that changes in physical environment should
have little or no effect on the aquifers within the DWSMA.

Land Use

The City is unable to effectively control land use changes beyond its own
boundaries and will be dependent upon neighboring communities and
government units to assist in protecting the source water aquifers used by St.
Louis Park. Due to the extent of the DWSMA, it is likely that land uses will
be altered within the DWSMA over the life of this Plan. The City will
cooperate and collaborate with other local government units to develop and
implement wellhead and source water protection policies and strategies.

The City is unaware of any proposed large-scale land use changes within St.
Louis Park that could potentially impact the municipal wells or source water
aquifers, and land uses within the one-year WHPAs are not expected to
significantly change over the life of this Plan. However, of particular concern
is the Reilly Tar Superfund Site previously discussed in this Plan. The City
has been involved in the remediation and redevelopment of this property, and
further groundwater contamination will not likely occur. Another concern is
the Beltline (Park Nicollet) Dump Site located in the eastern part of the City
near Municipal Well 4. This site has also been investigated and groundwater
contamination may be present, potentially threatening the municipal well and
source water aquifers. The management strategies presented in Section 5.0
address these two sites.

Surface Water

There appears to be no direct hydraulic connection between surface waters
and the bedrock aquifers used by the City as a drinking water source.
Therefore, any changes to the conditions of surface waters will have little or
no impact on the quality or quantity of the public water supply.

Groundwater

With treatment and its existing water supply system, the City provides a good
quality and sufficient quantity of water to its residents. However, the
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groundwater contamination related to the Reilly Tar Superfund Site is not
expected to diminish in the near future or the life of this Plan. As of the date
of this Plan, the City does not anticipate a large increase in water use and is
not aware of any water use expansions in the DWSMA or immediately
adjacent areas.

Impact of Changes
Expected Changes in Water Use

Since St. Louis Park is well-established and fully developed, the City does
not anticipate that its water use will increase by more than one-percent
during the life of this Plan. New high-capacity wells or changes to existing
Water Appropriation Permits near the municipal wells could impact the
performance of the wells, decrease the capacities of source water aquifers,
and/or alter the groundwater flow fields and WHPAs.

Influence of Existing Water and Land Use Government Programs and
Regulations

The Minnesota Pollution Control Agency is the government agency
responsible for regulating and overseeing most potential contaminant sources
in the DWSMA related to the environment such as hazardous waste
generators, underground and aboveground storage tanks, spills, leaking
underground storage tank sites, voluntary investigation and cleanup sites,
dumps, Superfund Sites, etc. The Minnesota Department of Agriculture is
responsible for regulating facilities, spills, and releases related to agriculture-
based chemicals and substances (i.e. manufacturers, retailers, or users of
pesticides, herbicides, fertilizers, etc.). The City will continue to rely on these
state agencies and their programs and policies to enforce existing regulations.
In addition, the City will continue to work with Hennepin County and its
programs and policies related to hazardous waste collection and recycling,
use of fertilizers on lawns and open spaces, zoning and land use ordinances,
and others. Specifically, the City will coordinate efforts with the Natural
Resources Unit, the Environmental Protection Division, and the
Contaminated Lands Unit of the Hennepin County Environmental Services
Department.

Recognizing that the State Well Code has sole authority in permitting wells,
there may be existing land use ordinances by local governments that could be
revised in the future to address new private wells within the DWSMA.
However, there is no discussion or intention at this time of requiring
additional regulation related to managing wells within the City’s DWSMA.
The Hennepin County Environmental Services Department may assist with
addressing additional unused/unsealed wells as they are identified. The City
also has an ordinance prohibiting the connection of new wells to a plumbing
system so that it interconnects with the public water supply distribution
system. A copy of this portion of the City Ordinance is available on the
City’s website: www.stlouispark.org.

Administrative, Technical, and Financial Considerations
For this Plan to be effective:
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The City will need to manage medium and high risk potential sources of
contamination to prevent new or additional contamination of its source
water aquifers.

The City will need to raise public awareness of the issues affecting its
drinking water supply through public educational programs.

Administrative duties will remain with the Wellhead Protection
Manager, who will report to the City Council, coordinate the
implementation of wellhead protection management action plans, and
conduct regular meetings.

Support of wellhead and source water protection activities will be
provided by funds from the City’s utility water operating fund as well as
a Wellhead Protection budget line item to be created during the next
budgeting process. Other sources of funding or in-kind services to help
achieve the goals set forth in this Plan’s Section 4.0 includes:

a. the Minnesota Pollution Control Agency and Minnesota Department
of Agriculture and their environmental contamination prevention and
cleanup programs;

b. the Minnesota Department of Health Drinking Water Protection
Division in monitoring the groundwater contamination from the
Reilly Tar Superfund Site and the City’s water treatment plants;

c. Hennepin County Environmental Services Department and their
hazardous waste management, natural resource protection, and
contamination cleanup programs and their well sealing cost-share
program;

d. the Minnesota Department of Health Source Water Protection Unit
assisting with determining the correct measures for sealing unused
wells, constructing new wells, and requiring the sealing of unused
wells if this becomes necessary; and

e. the Minnesota Rural Water Association providing technical
assistance during the wellhead protection implementation phase.

The costs of implementing wellhead and source water protection
activities will be evaluated on an annual basis to determine whether the
original cost estimates match the scope of the management practices
identified in this part of the Plan, changes in the status of the wells, and
actual costs related to proper sealing of unused/unsealed wells. The City
will discuss changes in Plan implementation costs with MDH to
determine the availability of state or federal funding for offsetting
increased costs to plan implementation.

Issues, Problems, and Opportunities
Land Use Issues, Problems, and Opportunities Related to:
The Aquifer

The source water bedrock aquifers, should be relatively unaffected by most
land use activities, with the exception of medium- and high-risk potential
contaminant sources and other wells that penetrate the same aquifers.
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The Well Water

This Plan is primarily concerned with potential contaminant sources near the
municipal wells and within the DWSMA that pose a medium or high risk for
causing groundwater contamination that could viably impact the source water
aquifer and/or public water supply wells. Based on the potential contaminant
source inventory, these types of sites, facilities, land uses, or activities
included: underground and aboveground storage tanks, leaking underground
storage tank sites, voluntary investigation and cleanup sites, facilities that
manufacture, store, sell, or utilize large quantities of agricultural chemicals
and substances, dumps, state or federal Superfund sites, and hazardous waste
generators.

Most of the City’s public water supply wells have been impacted by
contamination from the Reilly Tar Superfund Site. The groundwater obtained
by the St. Louis Park municipal wells open to the St. Peter Sandstone
bedrock aquifer and/or the Prairie du Chien-Jordan bedrock aquifer are
contaminated with polynuclear aromatic hydrocarbon compounds. The City
currently removes these pollutants from the public water supply system with
granular activated carbon treatment plants. Through the management
strategies presented in this Plan, the City intends to prevent additional
contamination of its municipal wells and source water aquifers.

This wellhead protection plan is also concerned with other water supply
wells located within the DWSMA. The potential contaminant source
inventory indicated several wells in the DWSMA. Some of these wells may
extend into the aquifers that supply water to the City. These wells, if
constructed and maintained improperly, could convey pollutants to the
source water aquifers.

The placement of additional high-capacity wells, increased pumping from
existing wells, or significant changes in current groundwater appropriations
within the DWSMA may have an impact on groundwater availability to all
users, or increased risk that contamination may enter the part of the aquifer
used by the public water supply wells.

The Drinking Water Supply Management Area

Numerous medium- and high-risk potential contaminant sources were
identified within the St. Louis Park DWSMA. Some of these sources are
within areas of the DWSMA where the upper two source water, bedrock
aquifers have been determined to have a high vulnerability to contamination.
Furthermore, nearly half of the DWSMA is outside of the limits of the City.
This will make it difficult for the City to effectively implement the
management strategies for the medium- and high-risk potential sources of
contamination. The City will need to actively cooperate and collaborate with
other local government units and neighboring communities to ensure
protection of the source water aquifers.

A principal concern expressed by the City is to ensure consistent and long-
term management of water wells, environmental boreholes, and observation
wells within the DWSMA. The public water supply has limited legal
capabilities to regulate well construction and sealing in the areas of the
DWSMA beyond its legal authority. Changes in land use that increase
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pumping of the aquifers used by the City’s wells need to be assessed for
possible impacts on water availability and quality. Finally, the City has no
regulatory authority over water appropriations and must rely on the
Minnesota Department of Natural Resources (DNR) to address issues and
concerns related to pumping.

Storage Tanks

Underground and aboveground storage tanks used to store large quantities of
liquid chemicals and potentially hazardous substances are classified in this
Plan as high-risks for groundwater contamination. If leaking or ruptured,
these tanks could release large quantities of chemicals into the subsurface,
which could eventually enter the source water aquifers and municipal wells.
A total of 326 registered storage tanks were identified within the entire
DWSMA. Two storage tanks were identified within the one-year WHPA for
Municipal Wells 8 and 16, and the one-year WHPA for Wells 3, 10, 11, and
15. Nine storage tanks were identified within the one-year WHPA for
Municipal Wells 13 and 14. Seven storage tanks were identified within the
one-year WHPA for Municipal Well 4. Detailed information regarding these
storage tank sites are provided in Appendix B.

Leaking Underground Storage Tank Sites

Leaking underground storage tank (LUST) sites are classified in this Plan as
high-risks for groundwater contamination. As discussed in the previous
section, these sites have had a storage tank release its contents into or onto
the ground. Although many have been “cleaned” and “closed” by the
Minnesota Pollution Control Agency, some of these sites may still have
remaining soil and/or groundwater contamination. A total of 300 LUST sites
were identified within the entire DWSMA. Six LUST sites were identified
within the one-year WHPAs for Wells 8 and 16, and for Wells 13 and 14.
Two LUST sites were identified within the one-year WHPA for Wells 3, 10,
11, and 15, and nine of these sites were identified within the WHPA for
Municipal Well 4. Detailed information regarding these sites are provided in
Appendix B.

Voluntary Investigation and Cleanup Sites

Voluntary Investigation and Cleanup (VIC) sites are properties where
environmental contamination has been investigated and in some cases
remediated. VIC sites are considered a high-risk for groundwater
contamination in this Plan due to the likelihood of remaining soil and/or
groundwater contamination at these sites. A total 56 VIC sites were
identified within the entire DWSMA. Two VIC sites were identified within
the one-year WHPA for Municipal Well 4. One VIC site was identified in the
one-year WHPAs for Municipal Wells 13 and 14, and for Wells 3, 10, 11,
and 15. No VIC sites were identified in the one-year WHPA for Municipal
Wells 8 and 16. Detailed information regarding these sites are provided in
Appendix B.

Agchem Facilities

Agchem facilities are businesses, facilities, or properties that manufacture,
use, sell, or store large quantities of chemicals, solvents, and substances for
agricultural purposes. These types of sites are considered high risks for
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groundwater contamination in this Plan. A total of 79 sites were identified
within the entire DWSMA. Two agchem sites were identified in the one-year
WHPASs for Wells 13 and 14, and Well 4. One agchem site was identified in
the one-year WHPAs for Wells 8 and 16 and for Wells 3, 10, 11, and 15.
Detailed information regarding these sites are provided in Appendix B.

Dumps

Dumps are properties where uncontrolled dumping of waste occurred in the
past. These types of sites are considered high risks for groundwater
contamination. A total of 11 dumps were identified within the entire
DWSMA. However, none of the dump sites appear to be within the one-year
WHPASs for the municipal wells.

Superfund Sites

State and federal Superfund Sites are properties where soil and groundwater
contamination has likely occurred. These types of sites are considered high
risks for significant groundwater contamination. A total of five Superfund
Sites were identified within the entirce DWSMA. However, none of the
Superfund sites appear to be within the one-year WHPASs for the municipal
wells.

Hazardous Waste Generators

Hazardous waste generators are facilities or businesses registered and
regulated by the State that generate a specified amount of hazardous waste
per month. These types of sites are typically considered to be medium risks
for groundwater contamination. A total of 642 hazardous water generators
were identified within the entire DWSMA. Six sites were identified in the
one-year WHPA for Municipal Wells 8 and 16. Seventeen (17) hazardous
waste generators were identified within the one-year WHPA for Municipal
Wells 13 and 14. Five (5) hazardous waste generators were identified within
the one-year WHPA for Municipal Wells 3, 10, 11, and 15, and thirteen (13)
were identified within the one-year WHPA for Municipal Well 4.

Other Sites and Land Uses

Other minor potential contaminant sources were inventoried, but many of
these sites are considered to be low-risk threats for the magnitude of
groundwater contamination capable of impacting the municipal wells and/or
source water aquifers.

Golf Courses

Several golf courses are within the St. Louis Park DWSMA. One golf course
was identified within the one-year WHPA for Municipal Wells 8 and 16.
However, chemicals used on the golf courses turf are unlikely to infiltrate the
subsurface and contaminate groundwater or the source water bedrock
aquifers used by the City. There is not a direct hydrologic connection
between surface waters and the bedrock aquifers. Therefore, golf courses are
not considered a significant threat to the City’s public water supply.

Gravel Pits

A few gravel pits and gravel mining operations exist or have existed within
the DWSMA. These gravel pits are relatively shallow and have not required
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extensive dewatering; therefore, gravel mining operations are unlikely to
impact the source water bedrock aquifers or the municipal wells. However,
the City should be cognizant of proposed, future gravel mining operations
and their location relative to the municipal wells. Deep gravel pits can be
conduits for pollutants to penetrate into the subsurface, potentially impacting
bedrock aquifers.

Low-Risk Sites

Other low risk sites included in the database provided by the Minnesota
Department of Health were depicted in Figure 8. It is very unlikely that these
types of land uses or facilities could cause significant groundwater
contamination of large-enough magnitude to impact the municipal wells or
source water aquifers. These types of sites and facilities include churches,
hospitals, hotels/motels, museums, restaurants, schools, theaters, historical
sites, gardens, nature reserves, parks, sites with resource management plans,
bridges, air release points, gage stations, seaplane landing areas, and towers.
For this edition of the Plan, the City has decided to not develop management
strategies for these low-risk, low priority land uses.

Identification of:

Problems and Opportunities Disclosed at Public Meetings and in
Written Comment

At the beginning of the planning process other local government units
(LGUs) were identified and informed that the City was beginning the
wellhead protection planning process. (See Appendix E for a list of LGUs.)
Each unit of government was also sent a copy of the City’s delineated
WHPAs and DWSMA, and vulnerability assessments for the wells and
DWSMA. To date, no comments from the LGUs have been received. The
general public was also given opportunities to participate in the planning
process and to comment at the public informational meeting and public
hearing. No concerns from the general public have been expressed at this
time.

Data Elements

The state’s Wellhead Protection Rule requires that existing information be
utilized in developing Part I of the Wellhead Protection Plan. Much of the
data collected and utilized to delineate the City’s WHPAs and DWSMA, and
to determine the vulnerability of the aquifer to possible contamination, comes
from small-scale or regional studies. There is a limited amount of subsurface
information available to precisely define local groundwater flow conditions
and the groundwater chemistry of the aquifer within the DWSMA. The
direction of groundwater flow was evaluated in Part I of the Plan to address
concerns that the current amount of subsurface information does not permit
an unquestioned determination of local groundwater flow conditions toward
the City’s water supply wells. As a result, delineation of the WHPAs
represents a composite of capture zones generated by varying aquifer
properties.

The City plans to utilize public education opportunities, both existing and
proposed, to address potential contamination of the aquifer by medium- and
high-risk potential sources of contamination. Additionally, the City will work

Part Il Wellhead Protection Plan
City of St. Louis Park

A-STLOU0303.00
Page 14



in cooperation with the Hennepin County Environmental Services
Department to utilize the existing programs currently available. The City has
an ordinance in place that prohibits the cross connection between privately
owned wells and the community water supply distribution system. The City
will set a high priority on well sealing for existing wells that are unused or
not properly maintained.

The City will work with the MDH to 1) identify proposed wells that may
present these additional concerns, 2) ensure new wells are properly
constructed, 3) determine whether an alternative aquifer could be used, and
4) identify water-use and conservation requirements that the DNR may
specify with their water appropriations permit.

St. Louis Park plans to continue to focus its data collection efforts on the
following activities throughout the ten-year life of this Plan:

1. Collect more detailed information on all medium- and high-risk potential
sources of contamination within the DWSMA and maintain and update
this information in a database.

2. The MDH and/or the Minnesota Rural Water Association will assist the
City in evaluating and prioritizing the medium- and high-risk potential
sources of contamination within the DWSMA and assist in implementing
the management strategies in this Plan.

3. The City will work with the MPCA to identify sites and facilities that
could contaminate groundwater and evaluate the likelihood and risk of
impacting the source water aquifers or municipal wells.

4. The City will work with MDH to identify new wells that are constructed
within the DWSMA and to verify their locations.

5. The City will inform MDH when any municipal well is repaired so that
information regarding well construction, static water level, and pumping
capacity can be verified or updated.

6. The City will collect water samples on a biennial basis from each well
and analyze the well water for total anions and cations. The results of this
monitoring will be used to determine trends in natural water quality.

7. The MDH will collect a water sample from at least one well in each of
the source water bedrock aquifers and have the samples analyzed for
tritium or Carbon-14 isotopes. Testing results will be used to document
that the rates of recharge to the aquifers are not increasing and that they
are still hydraulically isolated from surface waters.

8. The City and MDH will inform each other of additional high-capacity
wells that are to be constructed within the DWSMA or within a mile of
its boundary. MDH will determine with the DNR whether the applicant
for a water appropriations permit needs to conduct an aquifer test to
evaluate the long-term pumping impacts on the City’s water supply
wells.

9. The MDH will be informed of any wells that are to be properly sealed
within the DWSMA so that the Minnesota Geological Survey can be
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4.0

notified and determine whether it can run a borehole geophysical survey
of the wells.

Status and Adequacy of Official Controls, Plans, and Other Local, State,
and Federal Programs on Water Use and Land Use

There are many tools available to the regulating agencies that may be used to
achieve the wellhead and source water protection planning goals identified
by the wellhead planning team. State and local governmental units, such as
the MPCA, the MDH, the MDA, Hennepin County, and the DNR, regulate:

m  well construction — MDH,

m  well sealing — MDH,

m  groundwater appropriation permits — DNR,
= public water supply quality —- MDH,

m setbacks for specific contaminant sources from a well - MDH and local
governments through conditional use permitting, and

m land use controls - local governments,

m hazardous waste generators — MPCA,

m  dumps — MPCA,

m storage tanks — MPCA,

m leaking underground storage tanks — MPCA,

m  Superfund Sites — MPCA and U.S. EPA,

m agchem facilities — MDA.

m  hazardous waste recycling and management — Hennepin County

= natural resources protection — Hennepin County

The City recommends that no additional regulations be imposed at this time
and are confident that local issues may be adequately addressed through
existing processes. Processes include public education, adoption of best
management practices for well maintenance and water conservation, and
good communication with residents and landowners within the DWSMA.

The Hennepin County Environmental Services Department will be contacted
to determine the availability of cost-share funds to assist with the sealing of
identified unused/unsealed wells within the DWSMA.

Wellhead Protection Goals

The source water aquifers for the St. Louis Park public water supply are deep
underground and are at least partially protected from land surface activities.
As such, this Plan focuses on addressing and managing medium- and high-
risk potential sources of groundwater contamination and other wells. The
overall goals of this Plan are to 1) prevent further contamination of the
source water bedrock aquifers, and 2) manage the source water aquifers
cooperatively with other local government units to assure sustainable water
supplies of all users in the future.
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5.0
5.1

The St. Louis Park public water supply system has enjoyed a sufficient water
supply in the past, and proposes through the implementation of this Plan to
continue supplying safe, potable water for its customers into the future.

The City identified the following goals to be achieved with the action items
contained in this Plan:

m  Maintain the current level of water quality, which meets or exceeds all
state and federal standards.

m  Educate public officials, landowners and the general public about the
importance of wellhead protection to protect the public drinking water

supply.
m  Provide ongoing collection of data to support future wellhead protection
efforts.

m Increase general public awareness of groundwater problems.
m  Implement active, community-wide, water conservation program.

m  Assess the impact on the source water aquifer from existing and planned
wells within the DWSMA.

m  Address priority actions regarding identification and inventory of wells
within the DWSMA.

m  Address priority actions relating to management of storage tanks.

m  Address priority actions relating to management of LUST sites.

m  Address priority actions relating to management of VIC sites.

m  Address priority actions relating to management of Superfund sites.

m  Address priority actions relating to management of hazardous waste
generators.

m  Address priority actions relating to management of former dumps.

Objectives and Plans of Action

Establishing Priorities

Since the DWSMA for St. Louis Park is so large and extends beyond the
boundaries of the City, the actions and strategies presented in this Plan had to
be prioritized to be effectively implemented. Due to the number of medium-
and high-risk potential contaminant sources within the DWSMA, the City
has elected to address them in the following order:

1. High-risk potential sources of contamination within the one-year
WHPASs of the municipal wells.

2. Medium-risk potential sources of contamination within the one-year
WHPASs of the municipal wells.

3. High-risk potential sources of contamination in highly vulnerable areas
within City limits.

4. Medium-risk potential sources of contamination in highly vulnerable
areas within City limits.

5. High-risk potential sources of contamination in highly vulnerable areas
within the entire DWSMA.
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5.2

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.3

6. Medium-risk potential sources of contamination in highly vulnerable
areas within the entire DWSMA.

7. Low-risk potential sources of contamination in highly vulnerable areas
within the entire DWSMA.

Potential Contaminant Source Database

The City will utilize the information collected for this Plan to continue
developing a comprehensive database of potential sources of groundwater
contamination with the DWSMA. This database will include a detailed
inventory of all land uses in the DWSMA based on the uses identified in the
MDH PCSI Code definitions. In addition, the City will continue to add
information to the database as additional potential contaminant sites are
identified through working with various local and state government agencies.
Presently, the City has cataloged and verified the locations of at least 25 sites
for each type of potential contaminant source or threat using Parcel
Identification Numbers. All information collected for the database will be
compatible with GIS mapping software. Information and data currently
incomplete in the database will be added over time.

Source of Action
St. Louis Park Public Works and Community Development Departments

Cooperators

Local and state agencies including Hennepin County, the MN Department of
Natural Resources, the MN Pollution Control Agency, the MN Department
of Health, and the MN Department of Agriculture.

Time Frame
Initiated in 2006 and ongoing thereafter.

Estimated Cost
This task will require approximately 16 hours of City staff time per year.

Goal(s) Achieved

The database will be a useful tool to track, catalog, and document: a) releases
of compounds potentially threatening the public water supply, b) cleanup
activities should a release occur, c¢) well sealings/abandonments and
installations, d) installation and/or removal of storage tanks containing
hazardous materials/substances, ¢) changes in land uses and activities within
the DWSMA, f) locations of hazardous wastes and materials that could
impact the public water supply. This information can also be valuable in
drafting new or revised future regulations relating to specific land
uses/activities in the DWSMA, as deemed necessary.

Management of Sites with Documented Environmental
Contamination

Several sites with documented environmental contamination were identified
within the DWSMA. These sites include leaking underground storage tank
sites, voluntary investigation and cleanup (VIC) sites, federal and state
Superfund sites, and dumps. The City proposes to contact the MPCA project
managers for these sites, and inquire about the status of the investigations
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5.3.1

5.3.2

53.3

5.34

5.3.5

5.4

5.4.1

54.1.1

54.1.2

54.13

54.14

and the current and future potential for groundwater contamination. As
applicable, the City will request copies of detailed information from the
MPCA files regarding the sites if they are determined to threaten the source
water aquifer(s). In addition, the City will request that it be notified in the
future by the MPCA of significant developments occur regarding each of the
sites.

Source of Action
St. Louis Park Wellhead Protection Manager

Cooperators
MPCA staff

Time Frame
The MPCA will be initially contacted in 2006 and then annually thereafter.

Estimated Cost

There may be document duplication costs for copying MPCA files. It is
expected that this task will require approximately four to eight hours of staff
time per year.

Goal(s) Achieved

Obtaining information regarding environmentally contaminated sites within
the DWSMA will allow the City to determine the risk that each site poses to
the source water aquifers. It will also foster communication with the MPCA
and inform them of the vulnerability of the upper source water aquifers in St.
Louis Park.

Management of Facilities/Properties with Large Quantities of
Petroleum Products

Public Education for Owners or Users of Underground and
Aboveground Storage Tanks

The City proposes to send reminder notices regarding state and federal
regulations and the importance of early leak detection to owners and users of
new and existing storage tanks located within the DWSMA.. Notices will be
mailed annually.

Source of Action

St. Louis Park Public Works and Community Development Departments

Cooperators
City Planning and Fire Department Departments; MPCA; storage tank
owners

Time Frame

To begin in 2007 and annually thereafter.

Estimated Cost

Costs will include postage for mailing the materials. It is assumed that the
pamphlets and informational brochures will be provided by the MPCA free
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54.1.5

54.2

54.2.1

5422

5423

5424

5425

5.5

5.5.1

of charge. This task is projected to require approximately eight hours of City
staff time per year.

Goal(s) Achieved

Informing storage tank owners and users that they are located within an
environmentally sensitive area, and ensuring that they are meeting applicable
regulations, will help prevent or minimize the number and severity of
petroleum product releases from storage tanks.

Facilitating Storage Tank Owners Training Sessions

The City will coordinate with the MPCA to facilitate and sponsor a training
session for local storage tank owners and users.

Source of Action

St. Louis Park Public Works, Community Development, and Fire
Departments

Cooperators
MPCA staff; storage tank owners and users

Time Frame

First training session to be offered in 2009 and as deemed appropriate
thereafter.

Estimated Cost
This task will require approximately 20 hours of city staff time per year.

Goal(s) Achieved

Storage tank owners within the DWSMA will be notified that they are in an
environmentally-sensitive area and releases from storage tanks could threaten
or damage the public water supply system. They will be better informed on
the consequences of leaks and releases from storage tanks and will be
educated in ways to prevent them. This should result in fewer future storage
tank releases, and will diminish the risk of impacting the vulnerable source
water aquifer(s).

Management of Facilities/Properties that Use, Store, Generate,
Apply, or Sell Agricultural-Related Chemicals

Public Education

The City proposes to annually send a letter to the facilities located within the
DWSMA that use, handle, store, generate, apply or sell large quantities of
chemicals used for agricultural purposes (fertilizers, pesticides, herbicides,
etc.). The letter will inform the parties that their facility or property is located
within the DWSMA, and that two of the source water aquifers are vulnerable
to contamination from land surface activities. In addition, the letter will
provide information about the Minnesota Technical Assistance Program
(MNTAP), a non-profit organization that assists businesses in proper waste
handling and management. Brochures and information pamphlets available
through Hennepin County will also be included in the letters.
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5.5.1.1

55.1.2

5.5.13

55.14

5515

5.5.2

5521

5522

5523

5524

5525

Source of Action

St. Louis Park Public Works and Community Development Departments

Cooperators
Owners, managers, and employees of facilities or businesses that use, store,
generate, or sell agricultural chemicals.

Time Frame

First letters to be sent in 2007, and annually thereafter.

Estimated Cost

No new or additional costs are anticipated for this action. This task is
expected to required four hours of city staff time per year.

Goal(s) Achieved

Informing these businesses and facilities of the vulnerability of the upper
source water aquifers in their locale will encourage cooperation with
applicable regulations, and may prevent accidental spills and releases of
agricultural chemicals onto the ground and into the subsurface.

Turf Management

The City intends to continue promoting careful and appropriate turf
management practices within the DWSMA. Currently, the City provides
recommendations to its residents and local businesses on how often to apply
and what kind of fertilizers to use. The City has developed a brochure on the
topic for businesses that use or apply turf chemicals. The City will
collaborate with applicable and similar Hennepin County programs. The City
will also continue to post information related to proper turf management
practices on the City’s website.

Source of Action
St. Louis Park Wellhead Protection Manager

Cooperators
Hennepin County; Owners of properties with large lawn space

Time Frame

Ongoing

Estimated Cost

No new or additional costs are anticipated for this task. Brochures will be
made available from the City free of charge, and no additional costs are
necessary for the City’s webpage.

Goals Achieved

These actions should prevent excessive application of chemicals onto the
ground that could potentially migrate downward into the subsurface and
impact source water aquifers.

Part Il Wellhead Protection Plan

City of St. Louis Park

A-STLOU0303.00
Page 21



5.6
5.6.1

5.6.1.1

5.6.1.2

5.6.1.3

5.6.1.4

5.6.1.5

5.6.2

5.6.2.1

5.6.2.2

Management of Wells

Promoting the Sealing of Unused, Poorly-Maintained, Damaged, or
Abandoned Wells

The City will promote any well sealing or cost-sharing programs available
through Hennepin County or the Minnesota Department of Health that assist
or reimburse the costs and administration of sealing unused, poorly-

maintained, damaged or abandoned private wells located within the
DWSMA.

Source of Action
St. Louis Park Public Works Department

Cooperators
Hennepin County and/or other cooperating government agency

Time Frame

Beginning in 2007 and ongoing thereafter

Estimated Cost

This task is expected to require approximately 10 hours of city staff time per
year. The City may consider participating in available, existing cost-sharing
programs, and/or reimbursing a portion of the well sealing costs to local
residents.

Goal(s) Achieved

This action will assist with the City’s goal of eliminating potential pollutant
sources to the vulnerable source water aquifers used for public water
supplies. The number of wells in the DWSMA will be reduced.

Identifying New High-Capacity Wells and Changes to Appropriations of
Existing High-Capacity Wells

City staff and the MDH and staff in the Source Water Protection Unit will
coordinate efforts with the MN DNR Appropriations Program to identify
proposed new, high-capacity wells in the DWSMA, and/or significant
changes to existing Water Appropriation Permits for existing high-capacity
wells. Proposed new high-capacity wells or changes to current Appropriation
Permits will be evaluated by MDH staff to determine whether the proposed
pumping will change the boundaries of the delineated WHPAs and
corresponding DWSMA for the City’s municipal wells. If identified, the City
and the MDH and MN DNR staff will meet with the well owner(s) to inform
them of the potential impacts the new or existing wells may have on the
City’s wellhead and source water protection efforts, and discuss
responsibility for any changes that may be necessary.

Source of Action
St. Louis Park Public Works Department; MDH; MN DNR

Cooperators
Well owners, property/business owners, and local residents
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5.6.2.3

5.6.2.4

5.6.2.5

5.6.3

5.6.3.1

5.63.2

5.6.3.3

5.63.4

5.6.3.5

5.7

Time Frame

Beginning at the time the Wellhead Protection Plan is approved (2006) and
ongoing thereafter

Estimated Cost

No new or additional costs are anticipated. The city staff time and costs
associated with this task are already allocated through existing City
programs, projects, and budgets.

Goal(s) Achieved

This action will assist the City in identifying new wells proposed to be
constructed in the DWSMA, and determine whether the pumping of new or
existing wells will affect the City’s Wellhead Protection Plan. This action
will also provide opportunities to bring well owners into wellhead and source
water protection educational programs.

Public Education

The City will mail MDH and Hennepin County pamphlets and brochures
related to operating and maintaining wells to all identified well owners
located in the DWSMA. The MDH pamphlets and brochures will include
The Well Owner’s Handbook, Finding Lost Wells — Searching for Wells on a
Property, Protecting Your Well, Sealing Unused Wells, and Safe Clean
Drinking W ater - Available A cross Minnesota. The documents will also be
made available at City Hall. The MDH will be responsible for providing new
well owners all applicable information and documents.

Source of Action
St. Louis Park Wellhead Protection Manager

Cooperators
MDH; Hennepin County; well owners within the DWSMA

Time Frame
To begin in 2007 and ongoing thereafter

Estimated Cost

The documents and materials will be provided, free of charge, from the
MDH. Costs may include postage and city staff time. The city staff time
required for this task will be incorporated through other existing city
programs, projects, and budgets.

Goal(s) Achieved

This action will assist the City in identifying and educating well owners in
the DWSMA about proper use and maintenance of wells. Proper operation
and maintenance of wells will reduce the potential risk that these wells will
become direct pathways for contamination of the source water aquifer(s).

Management of Facilities or Properties that Generate Hazardous
Wastes or Use Hazardous Materials and Chemicals

The City intends to contact the MPCA, the state agency responsible for
regulating and permitting hazardous waste generators, on an annual basis to
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5.71

5.7.2

5.7.3

5.74

5.7.5

5.8
5.8.1

5.8.1.1

5.8.1.2

5.8.1.3

inquire about the status of hazardous waste users and generators located
within the DWSMA. The City currently posts information regarding
hazardous waste recycling and disposal on their website and provides
informational brochures and pamphlets on the subject (“Recyclopedia” and
“Hazardous Waste Collection”). The City also hosts a hazardous waste drop-
off event for one weekend a year. In addition, the City intends to continue
collaborating and cooperating with Hennepin County to promote recycling
and proper management and disposal of hazardous wastes, materials, and
chemicals.

Source of Action
St. Louis Park Public Works Department

Cooperators

MPCA staff; Hennepin County; businesses and residents that use or generate
hazardous wastes, materials, or chemicals.

Time Frame

Some programs ongoing, other to begin in 2010 and conducted annually
thereafter.

Estimated Cost

No new or additional costs are anticipated for this action. Time and costs
associated with this task are already allocated through existing city programs,
departments and budgets.

Goal(s) Achieved

The annual review of facilities classified as hazardous waste generators will
ensure that improper handling and/or storage of wastes is not being
conducted within the DWSMA. Potential impacts to the upper source water
aquifers will be minimized or averted.

Other Public Education Programs
Publishing the Drinking Water Consumer Confidence Report

The City will continue distributing the Drinking W ater Consumer Confidence
Report (“Water Quality Report™) to all users of the St. Louis Park public
water supply via the City’s website, newsletter, and local paper. The report
provides information regarding the city’s public water supply system and its
water quality.

Source of Action
St. Louis Park Public Works Department

Cooperators
None

Time Frame

Ongoing, annually distributed as required by federal regulations.
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5.8.14

5.8.1.5

5.8.2

5.8.2.1

5.8.2.2

5.8.23

5.8.2.4

5.8.2.5

5.8.3

5.83.1

Estimated Cost

No new of additional costs are expected for this activity. The city staff time
and costs associated with this task are already allocated through existing city
programs, projects, and budgets.

Goal(s) Achieved

The general public will be more aware of the federal water quality
requirements for public water supply systems, and the overall water quality
of the city’s public water supply.

Incorporating Wellhead and Source Water Protection into the City’s
Planning Process

The City will include a review of its Wellhead and Source Water Protection
Plan as part of its normal zoning and land use planning processes. Copies of
the Plan will be distributed to the City’s Planner(s), Planning Commission,
and Hennepin County. In addition, the City will evaluate the feasibility of
creating an Overlay Zoning District corresponding to the DWSMA.

Source of Action

St. Louis Park Planning Commission and Community Development
Department

Cooperators
St. Louis Park Planning Commission; St. Louis Park City Council

Time Frame

This will be an ongoing activity beginning in 2008.

Estimated Cost

No new or additional costs are anticipated. The city staff time and costs
associated with this task are already allocated through existing city programs,
projects, and budgets.

Goal(s) Achieved

Wellhead and source water protection efforts will be extended and
incorporated into future planning for the city. Potential pollution risks to the
public water supply system will be reduced.

Informational New Releases

The City will publish articles in the city newsletter and website, and the local
newspaper pertaining to and providing information related to wellhead and
source water protection, as well as potential contaminant source management
such as wells, hazardous waste disposal, turf management, and others. The
City will collaborate efforts with the policies, goals, and actions outlined in
neighboring communities’ wellhead protection plans and Hennepin County’s
management plan. Templates for the new releases will be provided by the
MDH.

Source of Action
St. Louis Park Public Works Department

Part Il Wellhead Protection Plan

City of St. Louis Park

A-STLOU0303.00
Page 25



5.8.3.2

5.83.3

5.834

5.8.3.5

5.84

5.84.1

5.84.2

5.8.4.3

5.84.4

5.8.4.5

Cooperators
City staff; Local newspaper; MDH; Hennepin County

Time Frame
To begin in 2008 and as appropriate thereafter.

Estimated Cost

No new or additional costs are anticipated for this task. The city staff time
and costs associated with completing this action are already allocated
through other city programs, projects, and budgets.

Goals Achieved

The general public and property owners in the DWSMA as well as citywide,
will become more aware of the City’s wellhead and source water protection
program, groundwater protection principles, and steps that everyone can take
to protect the City’s public water supply.

Collaboration with Neighboring Communities

Since nearly half of the St. Louis Park DWSMA is outside of the City’s
limits, the City will collaborate with neighboring communities. Specifically,
the City will contact the designated Wellhead Protection Manager (or Public
Works Director) for each city in which the DWSMA extends to share
wellhead and source water protection information and ideas and discuss ways
the cities can combine efforts, actions, and strategies to protect the regional
source water aquifers, and save costs.

Source of Action
St. Louis Park Wellhead Protection Manager

Cooperators
Cities of Edina, Golden Valley, Hopkins, Medicine Lake, Minneapolis,
Minnetonka, and Plymouth.

Time Frame
First contact to occur in 2007 and meetings as necessary thereafter.

Estimated Costs

Task will require approximately 8 hours per year for the City’s Wellhead
Protection Manager. No new or additional costs anticipated.

Goal(s) Achieved

The teamed efforts between neighboring communities that utilize the same
regional source water aquifers should enhance the proposed protection
measures, will facilitate better communication and information sharing
between communities, and result in cost-effective and improved resource
protection related to public water supply.

Part Il Wellhead Protection Plan

City of St. Louis Park

A-STLOU0303.00
Page 26



5.9
5.9.1

59.1.1

59.1.2

59.13

59.14

59.1.5

5.9.2

59.2.1

5922

5923

59.2.4

Additional Data Collection
Monitoring Static and Pumping Levels in Municipal Wells

The City will continue to routinely monitor and record the static and
pumping levels of the groundwater in the municipal wells. Water levels in all
the municipal wells will be recorded at least monthly.

Source of Action
St. Louis Park Public Works Department

Cooperators
None

Time Frame

Ongoing

Estimated Cost

No new or additional costs are anticipated for this task. The city staff time
and costs associated with this activity are already allocated through existing
city programs, projects, and budgets.

Goal(s) Achieved

By routinely recording the groundwater levels in the municipal wells, the city
can monitor groundwater elevation trends over time. If the static water levels
in the wells show a consistent decreasing trend, the city may pursue more
restricted water use measures and/or more effective methods to control
public water supply use. This data can also be useful to verify the
groundwater flow fields in the source water aquifers.

Geologic and Hydrogeologic Studies and Data Gathering

The City intends to obtain additional geologic and hydrogeologic information
and data regarding the St. Louis Park area. Specifically, the City will work
with the MDH to have samples collected from municipal wells open to
different bedrock aquifers to be tested for tritium and/or Carbon 14 isotopes.
The City will also cooperate and collaborate with various groups conducting
geologic or hydrogeologic studies as feasible and applicable.

Source of Action
St. Louis Park Wellhead Protection Manager

Cooperators
Agencies or groups conducting geologic or hydrogeologic studies, well
drilling companies, and others.

Time Frame

Beginning in 2007 and ongoing thereafter.

Estimated Cost

No new or additional costs are anticipated for this task. The city staff time
and costs associated with this activity are already allocated through existing
city programs, projects, and budgets.
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59.2.5

5.9.3

59.3.1

5932

5933

5934

5935

6.0

Goal(s) Achieved

By obtaining additional geologic and hydrogeologic information specifically
focused on the St. Louis Park area, more accurate data will be available to
delineate future, revised WHPAs and DWSMA(s) for the existing and
proposed municipal wells. The additional isotope analyses will provide
updated information on the vulnerability of the aquifers to land surface
activities. This information will be valuable for future, required updates to
this Plan. Updated and more accurate vulnerability assessments will also
result.

Monitoring the Quality of the Public Water Supplies

The City intends to compile and track the levels of compounds and
contaminants detected in the St. Louis Park public water supply and wells,
specifically volatile organic compounds and polynuclear aromatic
hydrocarbons. This data will be obtained from the MDH as it is collected as
part of the required, routine sampling of the public water supply system.

Source of Action
St. Louis Park Public Works Department

Cooperators
MDH

Time Frame
Ongoing

Estimated Cost

No new or additional costs are anticipated for this task. The city staff time
and costs associated with this activity are already allocated through existing
city programs, projects, and budgets.

Goal(s) Achieved

Through compiling and assessing the quality of the groundwater used for
public water supplies, the City will have a good understanding of whether the
levels of identified contaminants are increasing or decreasing over time. This
information will also allow the City to determine whether new impacts have
occurred to the source water aquifer(s), and what remedial measures should
be undertaken.

Evaluation Program

The success of the St. Louis Park wellhead protection management program
must be evaluated in order to determine whether the Plan is actually
accomplishing what the City set out to do. The following activities will be
implemented to:

m  Track the implementation of the objectives identified in Section 5.0 of
this Plan;

m  Determine the effectiveness of specific management strategies regarding
the protection of the public water supply;
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7.0

m Identify possible changes to these strategies which may improve their
effectiveness; and

m  Determine the adequacy of financial resources and staff availability to
carry out the management strategies planned for the coming year.

1. The City will continue to cooperate with the MDH in the annual
monitoring of the water supply system to determine whether the
management strategies are having a positive effect and to identify water
quality problems that may arise that must be addressed.

2. Members of the City staff, the governing authority, and the Wellhead
Protection Manager will travel through the DWSMA on a regular basis
to identify any changes in land use or potential contaminant source
management practices which may adversely impact the public water

supply.

3. The City staff will meet on an as-needed basis, with a minimum of one
annual meeting, to review the results of each strategy implemented
during the previous plan year and identify and discuss whether
modifications are needed for those strategies, and additional strategies
for the coming year.

4. The Wellhead Protection Manager will make an annual written report to
the governing authority regarding progress in implementing the wellhead
protection management objectives of this Plan. The annual reports will
be compiled and used to review the overall progress in implementing
source management strategies when the St. Louis Park Wellhead
Protection Plan is updated in 10 years. A copy of the report will be sent
to the MDH Source Water Protection Unit in St. Paul and another copy
will be placed in the City’s wellhead and source water protection file.

Alternative Water Supply; Contingency Strategy

The City of St. Louis Park has a Water Contingency and Conservation Plan
that has been submitted and approved by the DNR, Division of Waters,
Appropriation Permit Program. This approved Plan contains the required
elements of the Minnesota Wellhead Protection Rule and is accepted as an
equivalent to an Alternative Water Supply/Contingency Plan as defined in
4720.5280. Implementation of the Plan has begun with the aid and assistance
of local emergency management agencies. A copy of the Plan and the DNR
approval letter are provided in Appendix F.
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1.0

1.1

1.2

2.0

Public Water Supply Profile

The following persons are the contacts for the St. Louis Park Wellhead
Protection Plan.

Wellhead Protection Manager

Scott Anderson

Superintendent of Utilities

City of St. Louis Park

3752 Wooddale Avenue

St. Louis Park, Minnesota 55416-2216
Telephone: 952.924.2557

Cell Phone: 612.751.0455

Fax: 952.924.2570

E-mail: sanderson(@stlouispark.org

Wellhead Protection Plan Consultant

Craig L. Kurtz, PG

SEH Inc.

3535 Vadnais Center Drive

St. Paul, Minnesota 55110
Telephone: 651.490.2022

Fax: 651.490.2150
E-mail: ckurtz@sehinc.com

Introduction

Short Elliott Hendrickson Inc.” (SEH) was retained by the City of St. Louis
Park, Minnesota to assist in the development of the Wellhead Protection Plan
for the City’s public water supply (Public Water Supplier Identification
Number 1270050). St. Louis Park is located within the seven-county, Twin
Cities Metropolitan Area, in Hennepin County. The City’s location and
municipal wells are depicted in Figure 1.

This report is Part I of the Wellhead Protection Plan and its contents have
been completed in accordance with the Minnesota Department of Health
(MDH) Wellhead Protection Rules (MN Rules Chapter 4720). The Rules are
based on the legal mandates from the 1986 and 1996 federal Safe Drinking
Water Act and the 1989 Minnesota Groundwater Protection Act.

A-STLOU0303.00
Page 1



2.1

2.2

2.3

2.3.1
2.3.1.1

2.3.1.2

Purpose and Scope

The goal of Minnesota’s Wellhead and Source Water Protection Program is
to prevent human-derived contaminants from entering the source waters used
for public water supplies. The City of St. Louis Park has initiated its
Wellhead Protection Plan because of contamination of several public water
supply wells from the Reilly Tar Superfund Site. The City has at least until
June 12, 2006 to complete Parts I and II of its wellhead and source water
protection planning.

This report, the first phase of the St. Louis Park Wellhead Protection Plan,
addresses the delineations of the capture zones and the vulnerability
assessments for 11 of its 15 existing public water supply wells. Four
municipal wells are either planned to be sealed/abandoned or are used only
as emergency backup wells. Specifically, this report summarizes the
approach and results of delineating the Wellhead Protection Areas (WHPASs)
and Drinking Water Supply Management Areas (DWSMAs) for Municipal
Wells 3, 4, 6, 8, 10, 11, 12, 13, 14, 15 and 16. In addition, it includes
vulnerability assessments for the 11 wells and their corresponding
DWSMAs.

Background

The City has at least until June 12, 2006 to complete both parts of its
Wellhead Protection Plan. The official Scoping | Meeting between city staff
and MDH staff was held on June 18, 2002. The MDH [nitial Scoping
Decision Letter was dated July 11, 2002. The City mailed a Notice of Plan
Development Letter to the neighboring communities, local units of
government, and the MDH on July 15, 2002. A pre-delineation meeting
between SEH staff and MDH staff was conducted on November 5, 2003.

Required Data Elements

In accordance with Minnesota Rules Chapter 4720.5400 and the July 11,
2002 Scoping Document, the following subsections discuss the required data
elements for Part [ of the Plan.

Physical Environment Data Elements

Precipitation

Precipitation is assumed not to directly influence the shape or extent of the
WHPAS since the bedrock aquifers supplying the municipal wells are under
confined hydrologic conditions. Therefore, precipitation has not been
evaluated or studied as part of the WHPA or DWSMA delineations nor
vulnerability assessments.

Geology

The local and regional geologic conditions are assumed to influence the
delineation of the WHPAs and DWSMA of the St. Louis Park municipal
wells. By characterizing the geologic and hydrogeologic conditions, the
geometry, location, and magnitude of recharge and discharge areas, and
groundwater flow directions of the bedrock aquifers supplying the municipal
wells, can be determined. Therefore, through the use of well records and
local and regional geologic studies and publications, the geologic and
hydrogeologic conditions have been evaluated and reviewed for the WHPA

Part | Wellhead Protection Plan
City of St. Louis Park
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23.14

2.3.2
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2322

233
2.33.1

delineations and vulnerability assessments. The City does not have additional
geologic information from records and/or borehole geophysical records from
wells, borings, or exploration test holes, or additional information from
surface geophysical studies.

Soils

Since the bedrock aquifers supplying the St. Louis Park municipal wells
exhibit confined hydrologic conditions, soils are assumed not to directly
influence the WHPASs. Therefore, soils have not been studied or reviewed as
part of the WHPA delineations or vulnerability assessments.

Water Resources

Other than a general review of major and minor watershed units within and
adjacent to the City, surface water resources have not been evaluated or
studied in this Plan since the bedrock aquifers used for public water supplies
exhibit confined hydrologic conditions.

Land Use Data Elements
Land Uses

Figures have been included in this Plan that show parcel and political
boundaries as well as public land surveys including township, range, and
sections. This information was primarily used to delineate the DWSMA.
Specific land uses and zoning within and adjacent to the DWSMA will be
evaluated and presented in Part II of the Plan.

Public and Private Utilities

Transportation routes and corridors have been incorporated into some of the
figures of this Plan. Figures depicting pipelines and public drainage systems
have not been included in this Plan since the bedrock aquifers supplying the
municipal wells exhibit confined hydrologic conditions. However, figures
depicting the City’s storm sewers, sanitary sewers, and public water supply
system may be included in Part II of the Plan.

Detailed information regarding the construction, maintenance, and use of the
St. Louis Park municipal wells has been presented and evaluated in this Plan,
and has been used in delineating the WHPAs and performing the
vulnerability assessments.

High-capacity wells in the St. Louis Park area, in addition to the St. Louis
Park municipal wells, likely influence the local groundwater flow fields of
the source water bedrock aquifers. These wells could impact the delineations
of the WHPASs, and have therefore, been reviewed and evaluated in this Plan.

Water Quantity Data Elements
Surface Water Quantity

Since the source water bedrock aquifers supplying the municipal wells
exhibit confined hydrologic conditions, local lakes, creeks, streams, ditches,
wetlands, and other relatively shallow surface water bodies are assumed not
to directly influence the WHPAs. The withdrawal of groundwater from the
source water bedrock aquifers in St. Louis Park for public water supplies
does not appear to impact or influence local surface water bodies. For model
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234
234.1

2342

calibration purposes, deeper lakes and regional rivers were incorporated into
the groundwater flow model used to delineate the WHPAs, because they are
regional groundwater flow boundaries. The City is unaware of any local
water-use conflicts regarding the pumping from its municipal wells.

Groundwater Quantity

The City of St. Louis Park utilizes the St. Peter, the Prairie du Chien-Jordan,
and the Mount Simon-Hinckley bedrock aquifers for public water supplies.
Municipal Well 3 is only open to the St. Peter Aquifer. Municipal Wells 11,
12, 13, and 17 are open only to the Mount Simon-Hinckley Aquifer. All
other St. Louis Park municipal wells are open to the Prairie du Chien-Jordan
Aquifer.

The Franconia-Ironton-Galesville bedrock aquifer also exists in the area. It is
stratigraphically between the Prairie du Chien-Jordan and the Mount Simon-
Hinckley aquifers. A water table aquifer and possibly a buried drift aquifer
may also be present above the St. Peter Sandstone bedrock aquifer. The
presence of these additional aquifers will not directly influence the
delineation of the WHPASs nor the vulnerability assessments, since the source
water, bedrock aquifers (the St. Peter, the Prairie du Chien-Jordan, and the
Mount Simon-Hinckley) exhibit confined hydrologic conditions in the St.
Louis Park area.

The Minnesota Geological Survey (MGS) County Well Index (CWI) and the
Minnesota Department of Natural Resources (MDNR) State Water Use
Database System (SWUDS) were utilized to identify and quantify high-
capacity wells and local groundwater uses that could influence and affect the
groundwater flow field and related WHPA delineations. Databases of
groundwater elevations at local wells were obtained from the Minnesota
Pollution Control Agency (MPCA) and were used in calibrating the
groundwater flow model. In addition, pumping records from the City were
used to determine the average and highest annual pumping volumes and rates
of municipal wells.

Water Quality Data Elements
Surface Water Quality

Since the source water aquifers used for the City’s public water supply
exhibit confined hydrologic conditions, the quality of local and regional
surface water bodies is assumed to not directly influence or affect the WHPA
or DWSMA delineations nor the vulnerability assessments.

Groundwater Quality

Regionally, the quality of the groundwater from the St. Peter, Prairie du
Chien-Jordan and Mount Simon-Hinckley aquifers is generally good.
Although the Prairie du Chien formation is typically more sensitive to human
activity at the land surface due to its fractured nature, the Jordan Sandstone
has good quality water with low concentrations of dissolved solids compared
to other local aquifers. However, locally the Prairie du Chien-Jordan aquifer
has been significantly impacted and contaminated by the Reilly Tar
Superfund Site located in St. Louis Park. Several of the City’s municipal
wells (Wells 4, 5, 6, 7,9, 10, and 15) have been contaminated by polycyclic
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3.0

3.1

aromatic hydrocarbons (PAHs). Due to this contamination, some of wells
have been removed from the public water supply system (Wells 5, 7, and 9),
and others (Wells 4, 10, and 15) have been retrofitted with granulated active
carbon (GAC) filtration treatment systems to remove the PAHs. Municipal
Well 6 is not currently used.

Samples from the St. Louis Park municipal wells and public water supply
system are routinely collected and analyzed by the MDH as required under
the Minnesota Public Water Supply Program and the federal Safe Drinking
Water Act. The samples are tested for microorganisms, inorganic
compounds, organic chemicals, pesticides and herbicides, and radioactive
contaminants. In addition, the municipal wells not affected by the Reilly Tar
Site contamination are monitored for PAHs annually. The municipal wells
impacted by PAHs are treated by GAC are sampled and tested quarterly. The
St. Louis Park 2002 Drinking Water Consumer Confidence Report for the
public water supply system is provided in Appendix A.

According to the 2002 Drinking Water Consumer Confidence Report, no
contaminants were detected at levels that violated federal drinking water
standards. However, some contaminants were detected in trace amounts that
were below legal limits. These trace contaminants include: alpha emitters,
arsenic, barium, combined radium, fluoride, radon, lead, copper, sodium,
sulfate, nitrate, total trichloroethylene, trichloroethylene, cis-1,2-
dichloroethylene and trans-1,2-dichloroethylene.

Physiographic Conditions
The following resources were used to review, assess and define the geologic,
hydrogeologic, and hydrologic conditions in the St. Louis Park area:

o Geologic Atlas of Hemnnepin County, Minnesota, 1989; County Atlas
Series C-4; Minnesota Geological Survey-University of Minnesota.

e Hydrogeologic Framework and Properties of Regional A quifers in the
Hollandale Embayment, Southeastern, Minnesota, 1986; Hydrologic
Investigations Atlas HA-677; U.S. Geological Survey.

e Geologic Factors Affecting the Sensitivity of the Prairie du Chien-Jordan
A quifer, 1991; Minnesota Geological Survey.

e FEffects of Present and Projected Groundwater Withdrawals on the Twin
Cities A quifer System, Minnesota, 1990; U.S. Geological Survey, MN
Department of Natural Resources, and the Metropolitan Council.

e Ovemwview of the Twin Cities Metropolitan Groundwater Model, July
2000; Minnesota Pollution Control Agency.

e Hydrogeology of the Paleozoic Bedrock in Southeastern Minnesota,
2003; Minnesota Geological Survey — University of Minnesota.

Regional and Local Geology

The sedimentary bedrock of east-central and southeastern Minnesota was
formed by several periods of Early Paleozoic marine deposition. Layers of
sediments were deposited by the transgression and regression of an inland
sea during the Late Cambrian to Middle Ordovician. The general dip of the
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sedimentary bedrock is toward Minneapolis, which is near the center of the
Twin Cities.

Generally, the depth to bedrock in the St. Louis Park area ranges from 50 to
100 feet. However, there are areas surrounding St. Louis Park in which the
depth to bedrock is 100 to 200 feet. The top of bedrock elevation ranges from
700 to 800 feet above mean sea level (MSL). According to the well records
of the St. Louis Park municipal wells, bedrock was encountered at depths
ranging from 69 (Municipal Well 9) to 127 feet (Municipal Well 12). Figures
2 and 3 are generalized geologic cross-sections through the St. Louis Park
area. Figure 4 depicts the uppermost bedrock conditions in the St. Louis Park
area and Figure 5 is a typical stratigraphic column for the St. Louis Park area.

The uppermost bedrock in the St. Louis Park area is typically the Platteville
and Glenwood Formations overlying the St. Peter Sandstone. The bedrock
formations beneath the St. Peter Sandstone are (in descending order): the
Prairie du Chien Group, the Jordan Sandstone, the St. Lawrence Formation,
the Franconia Formation, the Ironton and Galesville Sandstones, the Eau
Claire Formation, and the Mount Simon and Hinckley Sandstones.

The Platteville Formation is a fine-grained limestone containing thin shale
partings near its top and base. It is underlain by the 0 — 5 feet thick, green
sandy shale of the Glenwood Formation.

The upper half to two-thirds of the St. Peter Sandstone consists of fine- to
medium-grained, friable quartz sandstone. The lower part of the formation
contains multi-colored beds of mudstone, siltstone, and shale with
interbedded very coarse sandstone. The typical thickness of the St. Peter
Sandstone in Hennepin County is approximately 160 feet.

The Prairie du Chien Group is a dolostone that is sandy with minor amounts
of shale in the upper third to half, and less sandy in the lower part. The
formation is thin-bedded and contains thin beds of sandstone in the upper
part, but is more massive- and thick-bedded in the lower part. Regionally, it
is typically about 120 feet thick.

Below the Prairie du Chien Group is the Jordan Sandstone, a quartzose
sandstone approximately 95 feet thick. The upper and middle portions of this
formation are comprised of medium- and coarse-grained sandstone. The
lower portion is massively bedded.

The St. Lawrence Formation, a dolomitic siltstone and shale is below the
Jordan Sandstone, and overlies the Franconia Formation, a fine-grained
sandstone and shale. Benecath the Franconia Formation are the Ironton and
Galesville Sandstones. The Ironton Sandstone is a silty, fine- to coarse-
grained sandstone that is underlain by the Galesville Sandstone, a fine- to
medium-grained sandstone containing interbedded shale.

The Eau Claire Formation underlies the Galesville Sandstone and overlies
the Mount Simon Sandstone. It is a siltstone and shale with minor amounts
of very fine to fine sandstone. The Mount Simon Sandstone contains varying
amounts of siltstone and shale in the upper third of the formation. The
middle part consists of friable medium- to coarse-grained sandstone, and the
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lower 10-30 feet is silty, poorly-sorted, and commonly pink or light red. The
base of the deposit consists of very coarse to pebble-size grains of quartz.

The unconsolidated Quaternary deposits overlying bedrock in St. Louis Park
mainly consist of glacier-derived deposits. These deposits consist mostly of
outwash deposits from of the Des Moines Lobe and Grantsburg Sublobe
Deposits. The outwash is comprised of sand, loamy sand, and gravel,
overlain by loess less than four feet thick. There are also areas of organic
deposits comprised of peat and organic-rich sediment that include small
bodies of open water. Some of the organic deposits have been drained and
filled.

There are no significant bedrock valleys present within or immediately
adjacent to the City.

Regional and Local Hydrogeology

In the St. Louis Park area, the water table aquifer is present within the
unconsolidated glacial deposits overlying bedrock. The water table aquifer is
unconfined and is present within the shallow glacial deposits that readily
transmit water (i.e. sands and gravels). A laterally-extensive, buried glacial
aquifer does not exist in the glacial overburden in this area due to the lack of
very fine-grained deposits of enough thickness to hydraulically separate the
deeper glacial deposits from the shallow, overlying, unconfined water table
aquifer.

Typically, groundwater flow in the water table aquifer is highly influenced,
controlled by, and connected to local surface water bodies. Regionally,
groundwater flow in the water table aquifer in the St. Louis Park area is east
and south toward the Mississippi River according to the Hennepin County
Geologic Atlas. The water table aquifer is separated hydraulically from the
deeper bedrock aquifers by the shalely deposits of the Platteville and
Glenwood Formations, where present.

The uppermost, source water, bedrock aquifer in the St. Louis Park area is
the St. Peter Aquifer. In St. Louis Park, the groundwater flow direction of
this aquifer is east and south toward the Mississippi River. Recharge to this
aquifer generally occurs from groundwater infiltration from overlying and
underlying formations/deposits.

The next source water, bedrock aquifer is the Prairie du Chien-Jordan
Aquifer. In the region of St. Louis Park, this aquifer typically has a yield of
1,000 to 2,000 gallons per minute and flows southeasterly according to the
Hennepin County Geologic Atlas. The Prairie du Chien-Jordan Aquifer is not
present in the northwestern portion of Hennepin County where the Prairie du
Chien Group and the Jordan Sandstone are absent due to erosion.

Groundwater in the Prairie du Chien Group is concentrated within and
controlled by the fractures, joints, and solution cavities in the formation. In
contrast, groundwater in the Jordan Sandstone is dominantly controlled by
intergranular flow through the highly permeable, fairly uniform, quartzose
sandstone. No extensive confining unit exists between the Prairie du Chien
Group and the Jordan Sandstone, and they are therefore, regionally defined
as one, hydraulically connected aquifer. However, recent studies indicate that
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the lower portion of the Prairie du Chien Group, called the Oneota Dolomite,
is a semi-confining unit that hydraulically separates the Prairie du Chien
Group from the Jordan Sandstone in some areas of Minnesota.

Groundwater flow in the Prairie du Chien-Jordan Aquifer is southeastward
toward the Minnesota and Mississippi Rivers - regional discharges for the
aquifer. The aquifer is mainly recharged by precipitation infiltration from
overlying deposits and formations in the central portion of Hennepin County,
where the Prairie du Chien Group and Jordan Sandstone formations subcrop
beneath the glacial deposits. This aquifer is vertically bounded and confined
by the basal portion of the St. Peter Sandstone above and the shaley St.
Lawrence Formation below.

The Mount Simon-Hinckley Aquifer is typically comprised of two sandstone
formations — the Mount Simon Sandstone, which ranges in thickness from
about 125 to 270 feet, and the Hinckley Sandstone, which is absent in most
of the county, but occurs as remnants several tens of feet thick. In St. Louis
Park, groundwater flow direction in this aquifer is currently southeastward
toward a cone of depression caused by major pumping centers in the vicinity
of the City of Minneapolis. Most of the groundwater in this aquifer was
originally derived from leakage through overlying aquifers and lateral
recharge from outside Hennepin County where the formation outcrops and
subcrops beneath glacial deposits. The aquifer is strongly confined
hydrologically by the Eau Claire Formation.

Chemical analyses (i.e. tritium or Carbon-14 dating) of the groundwater in
the source water aquifer have not been recently conducted. Historical isotope
testing at Municipal Wells 6 and 14 in 1991 detected tritium levels of 8.0 and
10.1 TU, respectively. Results of Carbon-14 age dating indicated that the
groundwater in Municipal Wells 11, 12, 13, and 17 (Mount Simon-Hinckley
Aquifer) is ancient, and the groundwater in Municipal Well 14 is modern
(Prairie du Chien-Jordan Aquifer).

WHPA and DWSMA Delineations
Data Elements Assessment
Municipal Wells and Public Water Supply

The City of St. Louis Park currently has 15 municipal wells. Municipal Wells
5,7, and 9 are out of service and are going to be properly sealed in the future.
Municipal Well 17 is a standby well and is only used for emergencies.
Municipal Wells 3 and 6 are also standby wells, but they have been used
recently and have therefore, been included in this Plan. The locations of the
municipal wells are depicted in Figure 1. The specifications and
characteristics of each well are summarized in Table 1. Copies of the MDH
Well Records for each well are included in Appendix B.

A summary of the annual groundwater production and use from 1998
through 2002 is provided in Table 2. This data was obtained from the City’s
records.

The 2002 population of St. Louis Park was 44,126. The City is completely
developed and the population is not expected to significantly increase in the
next ten years or the life of this Plan. Demand for public water supplies is
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also not expected to significantly increase. Currently, the firm capacity of the
City’s public water supply system is 13,330,000 gallons per day. The City
believes it will be able to meet its demand for public water supplies over the
next 10 years or the life of this Plan.

Wellhead Protection Area Criteria

The following subsections discuss in detail the Wellhead Protection Area
(WHPA) criteria used to delineate the WHPASs for each of the municipal
wells, as specified in Minnesota Rules Chapter 4720.5510.

Time of Travel

The WHPASs (capture zones of the wells) for the municipal wells have been
delineated to a maximum ten-year travel time. The one- and five-year travel
time WHPASs have also been delineated and are shown in the figures.

Hydrologic Flow Boundaries

As previously discussed in Section 3.2, the St. Peter, the Prairie du Chien-
Jordan, and the Mount Simon-Hinckley aquifers appear to be confined from
other aquifers by the shale deposits of the Platteville and Glenwood
Formations, the basal portion of the St. Peter Sandstone, and the Eau Claire
Formation. The St. Lawrence Formation and the Eau Claire Formation
hydrologically separate the Prairie du Chien-Jordan and Mount Simon-
Hinckley aquifer from the Franconia-Iron-Galesville bedrock aquifer.

Groundwater recharge to the bedrock aquifers originates from downward
vertical leakage through the overlying glacial deposits where the bedrock
units subcrop. Regional recharge to the aquifers also occurs where the
bedrock formations outcrop along and intersect major river valleys. The
regional rivers, assumed to be hydrologically connected with the bedrock
aquifers in St. Louis Park include the Minnesota River to the south and the
Mississippi River to the east.

Groundwater flow in the bedrock aquifers is influenced by local and regional
pumping from private and public high-capacity wells. Other than St. Louis
Park’s municipal wells, wells with significant pumping rates were identified
within the city’s limits. In addition, high-capacity wells were identified in
neighboring communities. The pumping of these wells appears to affect the
local groundwater flow field. Therefore, these high-capacity wells have been
incorporated into the groundwater flow model and are summarized in Table
3.

Daily Volumes

The historical (1998-2002) and projected (2007) pumping volumes for each
of the municipal wells are summarized in Table 2. The historical data was
obtained from the City. The projected volumes (1% increase per year) are
based on the City’s estimates. St. Louis Park is fully-developed and the
demand for public water supplies is not expected to increase. The highest
volumes for each well in Table 2 have been highlighted. These volumes were
converted to pumping rates to be used in the groundwater flow model.
Municipal Wells 10 and 15 do not pump at the same time. Therefore, for
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modeling purposes, all of the pumping was assumed to come from Municipal
Well 10 as a conservative approach.

Groundwater Flow Field

Groundwater flow in the St. Peter Aquifer in St. Louis Park is east and south
toward the Mississippi River. According to the 1989 Hennepin County
Geologic Atlas, the central portion of the county is a groundwater high and
recharge area for the St. Peter and Prairie du Chien-Jordan aquifers. In the
vicinity of St. Louis Park, groundwater flow in the Prairie du Chien-Jordan
Aquifer is also moving east-southeastward toward the Mississippi River.
Near high-capacity wells, the flow fields are locally altered toward each well
when they are pumping.

Aquifer Transmissivity

According to the 1986 U.S.G.S. publication, Hydrogeologic Framework and
Properties of Regional A quifers in the Hollandale Embayment, Southeastern
Minnesota, the transmissivity of the St. Peter Aquifer is 1,000 to 3,000
ft*/day in the Twin Cities area. Permeability values are estimated to be 20
ft/day.

Numerous aquifer pumping tests have been conducted in Minnesota on the
Prairie du Chien-Jordan Aquifer. Several tests have been conducted in the
vicinity of St. Louis Park. Table 4 summarizes the results of the Prairie du
Chien-Jordan pumping tests near St. Louis Park. Based on these tests, the
mean and median transmissivities for the aquifer are 14,223 ft*/day and
12,609 ft*/day, respectively. The MDH maintains a database of aquifer
pumping tests performed on the Prairie du Chien-Jordan aquifer. The mean
transmissivity value from this database is 19,395 ft*/day (1,802 m*/day). One
standard deviation from the mean results in a transmissivity range of 6,190 to
60,780 ft*/day. This range was used to delineate the WHPAs for Municipal
Wells 4, 6, 8, 10, 14, 15, and 16.

In October 2003, an aquifer pumping test for the Mount Simon-Hinckley
Aquifer was conducted by the City in accordance with the Wellhead
Protection Rules (MN Rules Chapter 4720.5510-4720.5540). MDH staff
approved the Aquifer Test Plan submitted on September 12, 2003. The test
was conducted using Municipal Wells 11 and 17 (Minnesota Unique Well
Numbers 206439 and 147459. respectively). The report summarizing the test
was submitted to MDH staff on October 15, 2003 and is included in
Appendix C.

Based on the results of the test, the representative transmissivity for the
Mount Simon-Hinckley Aquifer in the vicinity of St. Louis Park was
determined to be 1,970 ft*/day (183 m*/day). This aquifer transmissivity was
utilized in the groundwater flow model developed to delineate the WHPASs
for Municipal Wells 11, 12, 13, and 17.

Quantity and Quality of Groundwater Supplying the Municipal
Wells

The public water supply for St. Louis Park is regularly sampled and tested
for contamination as regulated under the federal Safe Drinking Water Act.
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As discussed in Section 2.3.4.2, following treatment, contaminants were not
detected above regulatory standards in 2002.

No significant surface water bodies exist in the City. Due to its vulnerability
to contamination, the St. Peter Aquifer is limited as a source water aquifer for
the City. The Prairie du Chien-Jordan Aquifer is a viable source for public
water supplies in the St. Louis Park area. There have been no reported cases
of significant well interference issues or groundwater use conflicts related to
the St. Louis Park municipal wells. However, locally, this aquifer has also
been significantly impacted by the Reilly Tar Superfund Site. Levels of PAH
compounds above regulatory limits have been detected in the St. Louis Park
municipal wells.

The Franconia-Ironton-Galesville bedrock aquifer is present in the region and
could be a secondary source of public water supplies. However, the capacity
of this aquifer is presumably lower, the cost to develop wells in these
aquifers may be higher, and the water quality is potentially not as favorable
as the other bedrock aquifers.

Under the current regulatory, political and hydrogeologic conditions, the
Mount Simon-Hinckley Aquifer, the deepest viable bedrock aquifer, is not a
potential future source of groundwater. New wells cannot be completed in
this aquifer.

The City does not anticipate the need to construct additional wells in the next
10 years or the life of this Plan. The development of St. Louis Park is
complete and the demand for public water supplies is not expected to
significantly increase.

Land and Groundwater Uses

Since the source water aquifers supplying groundwater to the St. Louis Park
municipal wells exhibit confined hydrologic conditions, land uses are
assumed not to directly influence the delineation of the WHPAs or DWSMA.
However, land uses have a high potential impact the quality of the source
water aquifers, and will therefore, be reviewed and evaluated in Part II of the
St. Louis Park Wellhead Protection Plan.

As previously discussed and summarized in Table 3, several high-capacity
wells were identified in the City and in communities neighboring St. Louis
Park. These wells were identified and incorporated into the groundwater flow
model developed and used to delineate the WHPAs and DWSMA.

Conceptual Groundwater Flow Model

The hydrogeologic conceptual model of the St. Peter and Prairie du Chien-
Jordan aquifers is a two-layer system. The two aquifers are assumed to be
mostly confined; however, groundwater leakage from the base of the St.
Peter Sandstone into the top of the Prairie du Chien Group is thought to
occur. Regionally, the Prairie du Chien Group and the Jordan Sandstone are
assumed to be hydrologically connected and are considered here as one
aquifer unit. The bedrock formations are assumed to be laterally continuous
and have consistent thicknesses within the St. Louis Park area. The main
mechanism for recharge to the aquifers is from overlying deposits. The base
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of the Prairie du Chien-Jordan Aquifer is the St. Lawrence Formation, and
leakage out of the Jordan Sandstone into the St. Lawrence Formation is
considered here as insignificant. Groundwater flow in both aquifers is
assumed to be east and southeast toward the Mississippi River.

The Mount Simon-Hinckley Aquifer is strongly confined by the Eau Claire
Formation above and Precambrian basement crystalline bedrock underneath.
Therefore, the conceptual model for the aquifer is a one-layer system.
Leakage into the layer from the overlying Franconia-Ironton-Galesville is
relatively small, and leakage out of the bottom of the Mount Simon-Hinckley
is assumed here to be insignificant.

Groundwater Flow Modeling

Two computer-generated, steady-state, groundwater flow models were
developed to delineate the WHPASs for Municipal Wells 3, 4, 6, 8, 10, 11, 12,
13, 14, 15 and 16. One model represents the St. Peter and Prairie du Chien-
Jordan aquifers. The second model simulates the Mount Simon-Hinckley
Aquifer. The following sections describe in detail the methods, construction,
development, refinement, calibration, and results of the St. Louis Park
groundwater flow models.

Method

The Multi-Layer Analytic Element Method (MLAEM®) groundwater
modeling software (Version 5.1.08 DEV) was utilized for delineating the
WHPASs. In addition, the electronic datasets from the MPCA’s Version 1.00
July 2000 Northwest Province, Layers 1, 2, and 3 Model of the Metropolitan
Area Groundwater Model and the Version 1.00, November 2000, Lower
A quifers Model Layers 4 and 5 (Metro Models) were used as the framework
for the St. Louis Park groundwater flow models.

The Metro Models were used for the large-scale model polygon mesh and
simulation of regional groundwater flow fields and macro-model
hydrogeologic properties. The simulated groundwater flow fields in the St.
Louis Park area, and local hydrogeologic parameters, were refined and
calibrated based on unique and specific hydrogeologic data obtained from the
MDH, the MGS, the MPCA, the Hennepin County Conservation District
groundwater flow model, the City, and information and data gathered by
SEH during the course of this project.

Development, Refinement, and Calibration

For a complete and detailed description, explanation, and discussion of the
Metro Model, please refer to the July 2000 MPCA report titled Overview of
the Twin Cities Metropolitan Groundwater Model, by John K. Seaberg; the
July 2000 MPCA report titled Northwest Province, Layers 1, 2, and 3 Model,
by John K. Seaberg and Douglas D. Hansen; and the November 2000 MPCA
report titled Lower 4 quifers Model Layers 4 and 5, by Douglas D. Hansen
and John K. Seaberg.

The models were developed using a UTM, Zone 15, NAD 83 metric
coordinate system. The features of the models are depicted in Figures 6, 7,
and 8, and the global and local hydrogeologic properties used in the models
are presented in Table 5. Layer 5 of the Metro Model, simulating the Mount
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Simon-Hinckley Aquifer, was extracted and converted into a single layer
model, specific for St. Louis Park.

St. Peter and Prairie du Chien-Jordan Aquifers

Layer 1 of the Metro Model, representing the aquifer in the glacial deposits
above the St. Peter Sandstone in Hennepin County, was made featureless
since it was assumed to have only indirect hydraulic influence on the St.
Peter and Prairie du Chien-Jordan aquifers. The St. Peter Aquifer was
simulated in the model as Layer 2. The Prairie du Chien Group and Jordan
Sandstone were modeled as a single hydrologic layer (Layer 3) with no
significant differences in head or hydrogeologic properties between the two
units. The modeling features of Layer 2 are depicted in Figure 6 and the
features of Layer 3 are shown in Figure 7. The hydrogeologic properties
used in the model are summarized in Table 5.

A leaky area representing the basal St. Peter Sandstone, was added between
Layer 2 (the St. Peter Aquifer) and Layer 3 (the Prairie du Chien-Jordan
Aquifer). This area was given a resistance of 40,000 days based on the
Hennepin County Conservation District groundwater flow model. The area
of leakage between the two layers was distributed through a polygon
(identified as “Leaky 1) created from several of the Metro Model polygons.
The extent of the leakage area was based on where the St. Peter Sandstone
was generally present.

Due to excessively high heads in Polygon “WH-14”, in Layer 2 caused by
the removal of the given strength varels, the infiltration rate into the polygon
was reduced from 5.74 x 10™* m/day to 3.8 x 10™* m/day.

The global transmissivity of the St. Peter Sandstone in the Metro Model
(Layer 2) is 95.7 m*/day. The global transmissivity of the Prairie du Chien-
Jordan Aquifer in the Metro Model (Layer 3) is 720 m?*/day. Polygons were
added to both layers of the model to incorporate changes in the
hydrogeologic conditions and properties (“inhomogeneities™) in the vicinity
of St. Louis Park. The inhomogeneity polygon in Layer 2 used Polygon
“WH-15" of the Metro Model. The inhomogeneity polygon in Layer 3
(identified as “StLouPoly”) included Polygons “WH-10", “WH-11", “WH-
157, “WH-16", and “WH-17”, and portions of Polygons “WH-7" and “WH-
18” of the Metro Model. Both polygons completely encompassed the City.

Within the inhomogeneity of Layer 2, permeabilities of 3.3 m/day
(transmissivity of 95.7 m*/day) and 9.6 m/day (278.4 m?®/day) were used
based on the published range in the U.S.G.S. report titled Hydrogeologic
Framework and Properties of Regional Aquifers in the Hollandale
Embayment, Southeastern Minnesota. Within the inhomogeneity of Layer 3,
permeabilities of 9.6 m/day (transmissivity of 576 m*/day) and 94.1 m/day
(transmissivity of 5,646 m®/day) were used based on the range from the
MDH database of Prairie du Chien-Jordan Aquifer pumping tests (please
refer to Section 4.1.2.5). The two permeability scenarios were used to
delineate two capture zones for each municipal well. The two capture zones
were then combined to develop a single composite WHPA for each well
(please refer to Section 4.5).
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The thicknesses and base elevations of the St. Peter and Prairie du Chien-
Jordan aquifers were compared to the well records of the municipal wells.
Since the differences between the Metro Model and the averaged values from
the well logs were minimal (within = 5.0 meters) the thicknesses and base
elevations were maintained at the global values used in the Metro Model.
However, to account for the dominant fracture flow of the groundwater in the
Prairie du Chien Group, the thickness of Layer 3 was decreased to 36 meters
(the thickness of the Prairie du Chien Group only). In addition, the porosity
of Layer 3 in the St. Louis Park area was reduced from 0.09 to 0.05. To
maintain a 10 meter thickness between Layers 2 and 3, the base elevation of
Layer 3 was raised to 144 meters. These changes were made to the
inhomogeneity polygon in Layer 3.

Fixed head boundaries were used in the model to represent regional rivers —
the Minnesota and Mississippi.

Local high-capacity wells, open to all or part of the St. Peter Sandstone, the
Prairie du Chien Group, and/or the Jordan Sandstone were incorporated into
the model. Information regarding the local and regional high-capacity wells
is provided in Table 3. The discharges used for the wells are the three-year
volume averages from the MNDNR SWUDS database, and are summarized
in Table 3. The St. Louis Park municipal wells were also added to the model.
The discharges used for the municipal wells reflect the highest historical
volumes highlighted in Table 2.

The St. Louis Park groundwater flow model for the St. Peter and Prairie du
Chien-Jordan aquifers was calibrated using the head data sets developed by
the MPCA for Layers 2 and 3 of the Metro Model. The head data was
originally obtained from the MGS CWI database and the MNDNR SWUDS
database. The process and calibration results for the Metro Model are
described in detail in the MPCA reports. The results of the calibration for the
St. Louis Park groundwater flow model are discussed in Section 4.3.3.

Mount Simon-Hinckley Aquifer

Layer 5 of the Metro Model, representing the Mount Simon-Hinckley
Aquifer was removed and modeled as a single aquifer layer. The model
features are depicted in Figure 8. The global transmissivity of the layer in the
Metro Model is 252 m?/day. A polygon was added to the layer to incorporate
changes in the hydrogeologic conditions and properties (“inhomogeneities”)
in the vicinity of St. Louis Park. The inhomogeneity polygon (identified as
“MtSimonTrans”) was placed within Polygon “L4-LKG-N" and completely
encompassed the City. Within the inhomogeneity polygon, a permeability of
2.3 m/day (transmissivity of 184 m?®/day) was used based on the aquifer
pumping test performed by the City in October 2003 (please refer to Section
4.1.2.5).

The thicknesses and base elevations of the Mount Simon-Hinckley Aquifer
were compared to the well records of the St. Louis Park municipal wells.
Based on the well logs the thickness of the layer was increased from 60
meters to 80 meters and the base elevations was lowered from —38 meters
above MSL to —49.2 meters above MSL. These changes were made only to
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the area of the inhomogeneity polygon. The porosity of the layer was
maintained at 0.22, the global value used in the Metro Model.

Fixed head boundaries were used in the model to represent regional rivers —
the Minnesota and Mississippi.

Local high-capacity wells, open to all or part of the Mount Simon Sandstone
and/or the Hinckley Sandstone were incorporated into the model.
Information regarding the local and regional high-capacity wells is provided
in Table 3. The discharges used for the wells are the three-year volume
averages from the MNDNR SWUDS database, summarized in Table 3. The
four St. Louis Park municipal wells open to the Mount Simon-Hinckley
Aquifer were also added to the model. The discharges used for the municipal
wells reflect the highest historical volumes highlighted in Table 2.

The St. Louis Park groundwater flow model for the Mount Simon-Hinckley
Aquifer was calibrated using the head data sets developed by the MPCA for
Layer 5 of the Metro Model. The head data was originally obtained from the
MGS CWI database and the MNDNR SWUDS database. The process and
calibration results for the Metro Model are described in detail in the MPCA
reports. The results of the calibration for the St. Louis Park groundwater
flow model are discussed in following section.

Results

The electronic files of the MLAEM data sets for the two groundwater flow
models are included on a computer disk in Appendix D.

To test the accuracy of the models, the head elevations calculated by the
groundwater flow models were compared to the calculated head elevations
with the MPCA Metro Model calibration data sets for the three different
layers. The St. Peter-Prairie du Chien-Jordan model was solved with no wells
discharging to compare heads to the Metro Model results. The Mount Simon-
Hinckley model was solved with some wells discharging at the rates
specified in the Metro Model. The mean absolute difference in groundwater
heads between the model and the calibration dataset in the St. Peter model
(Layer 2) was 3.83 meters. The mean absolute head difference for the Prairie
du Chien-Jordan Aquifer (Layer 3) was 3.29 meters. The mean absolute head
difference for the Mount Simon-Hinckley model (Layer 5) was 3.09 meters.
These values are close to the mean absolute differences in the Metro Models,
suggesting that the changes made to the St. Louis Park groundwater flow
models were not significant. Figures depicting the differences in head
between the calibration datasets and the models are provided in Appendix E.
Most of the groundwater head data points in or near St. Louis Park are within
+3.0 meters.

The models indicate that groundwater flow in the St. Peter and Prairie du
Chien-Jordan Aquifers in the St. Louis Park area is southeastward as shown
in Figures 6 and 7. The groundwater flow direction calculated by the model
for the Mount Simon-Hinckley Aquifer is also southeastward as shown in
Figure 8. These results correspond and correlate with the MPCA Metro
Model, the 1989 Hennepin County Geologic Atlas, and other regional
hydrogeologic maps. Specifically, the groundwater flow field and conditions
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in the vicinity of St. Louis Park show little change in head or direction when
compared to the groundwater elevation contour maps in the MPCA reports.

Uncertainty

Due to geologic complexity, the St. Louis Park groundwater flow models and
resulting WHPAs (capture zones) of the municipal wells are only estimates.
Assumptions had to be made in developing and finalizing the model.
Therefore, there exists unavoidable uncertainty in the final delineations of the
WHPAsS.

The Metro Model uses a porosity of 0.09 for the Prairie du Chien-Jordan
Aquifer. The porosity of the Jordan Sandstone is likely 0.2 to 0.25 and the
competent matrix of the Prairie du Chien Group is likely higher than 0.09.
However, it is likely that, due to the fracturing present in the Prairie du Chien
Group, preferential groundwater flow in this formation is via the fractures.
To account for a dominant fracture-flow system, a porosity of 0.05 in the St.
Louis Park area was used in the modeling. In addition, the thickness of the
layer was reduced from 70 meters to 36 meters to reflect only the thickness
of the Prairie du Chien Group. The use of the lower porosity and the thinner
layer results in a larger capture zone (WHPA) for each municipal well. This
conservative approach allows for the uncertainty regarding the movement of
groundwater via fracture-flow in the Prairie du Chien Group.

To also account for uncertainty, local and regional wells were incorporated
into the models. These wells were assumed to be pumping at discharges
based on three-year average pumping volumes. This approach was used to
simulate the potential changes to the local groundwater flow regime from the
pumping of other high-capacity wells.

Two permeabilities were utilized in each layer of the model representing the
St. Peter and Prairie du Chien-Jordan Aquifers. The different permeabilities
were used to simulate the potential variability in hydrogeological properties
of the aquifers and resulted in composite WHPAs.

Generally, the local groundwater directions in the bedrock aquifers in the St.
Louis Park area appear to be accurately represented in the models according
to available information, namely the Hennepin County Geologic Atlas and
the MPCA Metro Model reports. For this Wellhead Protection Plan, it was
assumed that the groundwater flow direction would not significantly change
enough (seasonally or under varying pumping conditions) to warrant using a
variable groundwater flow field. However, new and local hydrologic and
hydrogeologic information in the future may indicate different flow
conditions, which may be due to transient conditions (i.e. seasonal changes
or pumping schedules of high-capacity wells) or aquifer heterogeneities.

Based on the hydrgeologic data and information obtained and used by SEH
for this project, it appears that the groundwater flow models and resulting
WHPASs are reasonable. As in all complex groundwater systems, local and
regional variability will occur and uncertainty will be present. The St. Louis
Park groundwater flow models, simulating the St. Peter, Prairie du Chien-
Jordan, and Mount Simon-Hinckley Aquifers, meets the intent of the
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Minnesota Wellhead Protection, Source Water Protection Rules, and appears
adequate for Wellhead Protection purposes.

Final WHPA and DWSMA Delineations

The 10-year capture zones for the 11 municipal wells were created from the
base elevation of each layer in the St. Louis Park groundwater flow models
(190 meters above MSL for the St. Peter Aquifer; 120 meters above MSL for
the Prairie du Chien-Jordan Aquifer; -49.2 meters above MSL for the Mount
Simon-Hinckley Aquifer). Two separate capture zones were delineated for
Municipal Wells 3, 4, 6, 8, 10/15, 14, and 16 using two different aquifer
permeabilities.

The capture zones from the groundwater flow model were converted to
ArcView" shapefiles and finalized using ArcView GIS software. The final
one-, five- and ten-year capture zones were delineated as composites of the
two capture zones for each well. The WHPASs for the municipal wells are
shown in Figure 9. The 10-year WHPAs for Municipal Wells 4 and 6, 8 and
16, and 10/15 and 14 enveloped each other and were therefore, combined
into single WHPAs for both wells. The 10-year WHPAs for Municipal Wells
3,12, and 13 were small and completely embedded within other WHPAs.
Therefore, their individual WHPA s are not depicted.

Using the 10-year WHPAs, the corresponding DWSMA was delineated
using the most recent parcel boundary map for the City and neighboring
communities. Since the 10-year WHPASs for the St. Louis Park municipal
wells touched or overlapped, a single DWSMA was delineated. The
delineated DWSMA is depicted in Figure 10. The ArcView files of the
WHPAs and DWSMA are provided electronically on a computer disk in
Appendix F. The WHPAs and DWSMA of the municipal wells extend
beyond the St. Louis Park city limits into the cities of Edina, Golden Valley,
Hopkins, Minnetonka, Minneapolis, and Plymouth.

Well and DWSMA Vulnerabilities

This section evaluates the vulnerability of the St. Louis Park municipal wells
and DWSMA to potential contaminant sources at the land surface. The
vulnerability assessments for the wells and DWSMA were conducted in
accordance with rules for preparing and implementing wellhead protection
measures (MN Rules, Chapter 4720.5210). Specifically, the wells and
DWSMA have been assessed for their likelihood of pollution from land
surface sources.

The vulnerability of the municipal wells is based on information regarding
the geologic conditions at the wellhead, the wells’ construction, and chemical
and isotropic composition of the groundwater. The vulnerability of the
DWSMA is based on the lateral and vertical extent and composition of
geologic materials overlying the source water aquifer, and the chemical and
isotropic composition of the groundwater.

Municipal Well Vulnerability

The MDH has developed a process and database of community and non-
community, non-transient, public water supply wells in Minnesota. The
database stores information pertinent to well vulnerability, and rates the
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vulnerability of individual wells. A score is determined for each well based
on factors such as well construction, geology at the well site, and chemical
data. Higher scores correlate to greater perceived vulnerability to pollution.
A score of 45 or higher is generally used to identify vulnerable wells from
non-vulnerable wells. A well is also automatically classified as vulnerable if
contamination has been detected (volatile organic compounds detected or
nitrate-nitrogen levels greater than 10 mg/L), or if tritium has been detected
in concentrations greater than 1.0 tritium unit (TU), indicating the presence
of young (post-1953) water. The MDH Well Vulnerability Scoring Sheets for
the St. Louis Park municipal wells are included in Appendix G.

As previously discussed, the St. Peter, Prairie du Chien-Jordan, and Mount
Simon-Hinckley Aquifers in the St. Louis Park area appear to be
hydrologically confined by the Platteville and Glenwood Formations, the
basal portion of the St. Peter Sandstone, and by the Eau Claire Formation,
respectively. These bedrock units minimize downward, vertical infiltration of
precipitation and groundwater. However, some of the St. Louis Park
municipal wells, open to the St. Peter and Prairie du Chien-Jordan Aquifers,
have been contaminated by land use activities (e.g. the Reilly Tar Superfund
Site). This suggests that the confining deposits overlying the upper two,
source water, bedrock aquifers are absent in areas, or are fractured, and
therefore, ineffective at preventing land surface pollutants to infiltrate and
contaminate the source water aquifers. Due to its extensive depth and the
presence of the Eau Claire Formation, the Mount Simon-Hinckley aquifer is
effectively protected as evidenced by the Carbon-14 isotope analyses.

Currently, the St. Louis Park municipal wells open to the Mount Simon-
Hinckley Aquifer (Municipal Wells 11, 12, 13, and 17) are classified as non-
vulnerable. In addition, Municipal Well 8 is currently classified as non-
vulnerable. The other seven, active municipal wells (Municipal Wells 3, 4, 6,
10, 14, 15, and 16) are listed as vulnerable. Generally, the information
provided on the MDH Vulnerability Scoring Sheets appears accurate and the
City does not have additional or updated information to challenge the
scoring. However, due to the presence of tritium in the other municipal wells
open to the Prairie du Chien-Jordan Aquifer, the City has reclassified
Municipal Well 8 as vulnerable.

DWSMA Vulnerability

The DWSMA delineated for the St. Louis Park municipal wells was overlaid
on various maps and ArcView" coverages to assess its vulnerability to
pollutant sources at the land surface. The hydrogeologic sensitivity of the
Prairie du Chien-Jordan Aquifer to contamination, based on the 1989
Hennepin County Geologic Atlas is shown in Figure 11. Based on this figure,
the St. Louis Park DWSMA appears to have areas of Very Low, Low, Low-
Moderate, Moderate, and High-Moderate susceptibility related to the Prairie
du Chien-Jordan Aquifer.

To obtain more recent information regarding the geologic conditions in the
DWSMA, 12 wells were identified within the DWSMA that have been
constructed since the 1989 Hennepin County Geologic Atlas. The Unique
Well Numbers of these 12 wells are: 255601, 459164, 462932, 462934,
505669, 505670, 508116, 559412, 578922, 579171, 593585, and 626793.
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The well construction logs were obtained for these wells through the MGS
County Well Index. Three of the wells (Unique Well Nos. 505669, 505670,
and 559412) do not have geologic, stratigraphic data provided on their logs.
Only two of the wells (Unique Well Nos. 508116 and 578922) penetrate and
utilize the Prairie du Chien-Jordan source water aquifer, and only two of the
remaining wells (Unique Well Nos. 255601 and 459164) extend to bedrock.
The other wells utilize aquifers within the glacial drift deposits above
bedrock. Using the information from these recently-installed wells, it was
determined that no significant changes to the 1989 Hennepin County
Geologic Atlas are warranted for the pollution sensitivity of the Prairie du
Chien-Jordan bedrock aquifer within the DWSMA.

Although there is evidence that the St. Peter and Prairie du Chien - Jordan
Aquifers are hydrologically confined, the high tritium levels and documented
local and regional groundwater contamination indicate that the DWSMA
may be more vulnerable to potential contaminant sources at the land surface.

Due to the tritium levels locally detected in the Prairie du Chien-Jordan
source water aquifer, the pollution sensitivity and vulnerability of the St.
Louis Park DWSMA has been increased one level. In addition, Low-
Moderate and Moderate-High classifications have been revised upward to
Moderate and High, respectively. Figure 12 depicts the finalized DWSMA
vulnerability rating. The majority of the DWSMA is classified as highly
vulnerable, but areas of moderate and low vulnerability are present in the
northern, western and far southern regions of the DWSMA.

Conclusions

Two MLAEM" groundwater flow models were developed for the St. Louis
Park area to delinecate the WHPASs of the 11 actively-used municipal wells.
The models simulated the St. Peter, Prairie du Chien-Jordan, and Mount
Simon-Hinckley bedrock aquifers. The 10-year WHPAs were utilized to
delineate the DWSMA.

Based on the vulnerability assessments, the eight municipal wells open to the
St. Peter and Prairie du Chien-Jordan aquifers have been classified as
vulnerable to potential contaminant sources at the land surface. The
municipal wells, open only to the Mount Simon-Hinckley bedrock aquifer,
are classified as non-vulnerable. The majority of the DWSMA has been
classified as highly vulnerable to pollutant sources due to the lack of, or
inadequacy/ineffectiveness of, confining deposits above the upper two source
water aquifers, as evidenced by high tritium levels in the groundwater. Areas
of moderate and low vulnerability are present in the northern, western and far
southern regions of the DWSMA.

Recommendations

Since several of the municipal wells and their corresponding DWSMA have
been assessed as being highly vulnerable, Part II of St. Louis Park’s
Wellhead and Source Water Protection Plan should focus on all potential
contaminant sources located within the DWSMA. A comprehensive review
of land uses and activities within the DWSMA should be performed.
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Additional hydrogeologic work conducted in the next 10 years will provide
supplemental data and information that can be used to more accurately refine
and revise the groundwater flow model for future updates to the St. Louis
Park Wellhead Protection Plan. Over the next decade the City will consider
the following:

e Coordinate with MDH staff to have groundwater samples collected from
municipal wells open to the three source water aquifers to be again
analyzed for tritium and Carbon-14 isotopes. This updated data can be
used to confirm and validate the vulnerabilities of the source water
aquifers.

e Routinely record the static and pumping groundwater levels in the
municipal wells. This data can be used in the future to better define the
local groundwater flow fields of the aquifers, and determine whether the
supply of groundwater in the aquifers is diminishing over time.

e Work with county and/or state government agencies in future and
ongoing efforts to compile regional geologic and hydrogeologic
information through investigations and studies.

Standard of Care

The interpretations presented in this report are based on local data collected
during this study and previous studies, such as current and historical
pumping tests and regional data collected from governmental agencies. Data
collected and analyzed by other parties and used in this report may not be
precise or accurate. This report does not account for any variations that may
occur between points of exploration; geologic and hydrogeologic conditions
likely differ across the study area. Also, it must be noted that seasonal and
cyclical fluctuations in the hydrogeologic characteristics/properties of the
aquifer will occur.

The scope of this report and the corresponding groundwater flow model is
limited to the delineation of capture zones for the City of St. Louis Park
municipal wells. Use of the groundwater flow model by others or for other
purposes is not advised. Use or modification of the model for purposes other
than the delineation of capture zones must be done with caution and a full
understanding of the inherent assumptions and limitations of the data.

This report represents our understanding of the significant aspects of the
local geologic and hydrogeologic conditions; the conclusions are based on
our hydrogeologic and engineering judgment, and represent our professional
opinions. These opinions were arrived at in accordance with the currently
accepted standard of care for geologic and engineering practices at this time
and location. No warranty is implied or intended.
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Table 1
Municipal Well Specifications and Characteristics

Well No Unique Year Northing | Easting Aquifer Total Lev?e::;::nge D(i;::l:]tgr Casing Pump C[;T;igirt‘y nggl;?:y Status | Vulnerability
Well No. | Constructed Formation(s) Depth (ft) (ft) (i) Depth (ft) | Depth (ft) (GPM) (GPM)

3 206440 1939 4977534 | 471026 St. Peter 286 60 24 103 223 1200 900 Standby | Vulnerable
Prairie du Chien-

4 200542 1946 4975132 | 473203 Jordan 474.5 85 24-18 304 250 1270 1250 Primary Vulnerable
Prairie du Chien- Out of

5 203196 1947 4976568 | 469653 Jordan 465 91 24-20 305 480 NA NA Service Vulnerable
Prairie du Chien-

6 206457 1948 4974462 | 472079 Jordan 482 77 24-20 303 225 NA NA Standby | Vulnerable
Prairie du Chien- Out of

7 206436 1952 4978378 | 470699 Jordan 446 58 24-20 247 200 NA NA Service |Not Vulnerable
Prairie du Chien-

8 203678 1955 4979510 | 468215 Jordan 507 95 24-16 311 230 1300 1200 Primary |Not Vulnerable
Prairie du Chien- Out of

9 206437 1956 4978367 | 470613 Jordan 473 70 24-16 289 200 NA NA Service |Not Vulnerable
Prairie du Chien-

10 206442 1955 4977506 | 470979 Jordan 500 104 24-16 316 260 1350 1250 Primary Vulnerable

11 206439 1960 4977590 | 471027 Mt. Simon 1093 221 24-16 880 500 1300 1200 Primary |Not Vulnerable

12 206456 1965 4974421 | 472056 Mt. Simon 1095 245 30-24-16 900 510 1300 1150 Primary [Not Vulnerable

13 206424 1964 4979130 | 471881 Mt. Simon 1045 255 30-24-16 891 430 1300 1200 Primary [Not Vulnerable
Prairie du Chien-

14 227965 1965 4979130 | 471881 Jordan 485 80 30-24-16 389 290 1300 1200 Primary Vulnerable

15 215447 1969 4977590 | 471027 Jordan 503 115 30-24 389 -- 1350 1250 Primary Vulnerable

16 203187 1973 4978917 | 468730 Jordan 500 125 30-24 425 245 1300 1150 Primary Vulnerable

36-30-24-
17 147459 1983 4976568 | 469622 Mt. Simon 1085 315 16 818 480 NA NA Standby |Not Vulnerable
Notes: Locations in UTM Zone 15 NAD83 Coordinates (meters)

GPM - gallons per minute
Municipal Wells 5, 7, and 9 to be abandoned and sealed
Municipal Wells 3, 6, and 17 used as emergency backup and not included in Wellhead Protection

NA - Not applicable




Table 2

Groundwater Production and Use

2007
Average | Projected* | Highest |Highest*™*
Well No. | Unique Well No. | 1998 (MGY) | 1999 (MGY) | 2000 (MGY) | 2001 (MGY) | 2002 (MGY) | (MGY) (MGY) (galiday) | (m%day)
3 206440 1.318 1.544 0.594 16.692 12.682 6.566 6.894 45,732 1731
4 200542 447.955 527.892 465.300 501.219 342.974 | 457.068 | 479.921 | 1446280 | 5474.2
5 203196 0.000 0.000 0.000 0.000 0.000 0.000 NA NA NA
6 206457 68.108 19.174 11.471 2.311 0.000 20213 | 21.223 186,600 706.3
7 206436 0.000 0.000 0.000 0.000 0.000 0.000 NA NA NA
8 203678 604597 613.653 548.033 300.268 496.701 | 512.650 | 538.083 | 1.681.241 | 6.3635
9 206437 0.000 0.000 0.000 0.000 0.000 0.000 NA NA NA
10 206442 337.602 369.083 247.004 378.001 334516 | 333.285 | 349.949 | 1.035.619 | 3.9198
11 206439 22.235 9.939 89.508 74.937 43.415 48.007 | 50407 245,007 928.2
12 206456 194.784 247.745 449,391 390.928 225595 | 301.689 | 316.773 | 1.231.208 | 4.660.1
13 206424 79.809 62.980 74.908 235.871 56.358 101.985 | 107.084 646,200 | 2,446.0
14 227965 354.308 433.498 336.399 187.920 410.828 | 344.591 | 361.820 | 1.187.666 | 4,495.3
157 215447 0.000 0.000 0.000 0.000 0.000 0.000
16 203187 256.033 194113 275.859 357.708 297.129 | 276.168 | 289.977 980,022 | 3.7004
17 147459 0.000 0.000 0.000 0.000 0.000 0.000 NA NA NA
Total Volume 2366.749 2479.621 2498.687 2445 855 2220198 | 2402.222| 2522.3331

Notes:

Pumped (MGY)

* Assumes a 1% increase of average per year

** Pumping rate used in the groundwater flow model

*** Municipal Wells 10 and 15 designed and constructed the same,

NA - Not Applicable-well out of service or emergency standby
Shaded box indicates highest annual pumping volume

but only one of the wells pumps at a time.




Table 3
Local and Regional High Capacity Wells

p itted Discharge
Facilit DNR Permit | Unique Well Northin Eastin Aquifer Use 3:‘?""12 2000 Usage | 2001 Usage | 2002 Usage Used in
¥ No. No. 9 9 9 (MGY) (MGY) (MGY) Model(s)
(MGY) 3
(m”/day)
AACRON Inc. 786281 149848 4984032 463775 Pra'rfof:agh'e”' Metal Processing 217 171.4 175.6 174.0 1800.90
Once-Through
Abbot Northwestern | 201082 4977987 479284 Jordan Hoating of AIC \00 156.0 208.6 205.0 1968.89
Hospital 201083 4978023 479316 Once-Through 115.9 127.8 117.1 1247.15
Jordan Heating or A/C
200561 4971862 472788 Pra'rfo?é’aih'e”' Municipal Supply 184.3 114.9 166.4 1609.40
200564 4971537 472600 Pra'rfo‘:é‘agh'e”' Municipal Supply 461.1 459.2 428.3 4661.60
203613 4974188 468828 Jordan Municipal Supply 230.2 287.6 385.8 3123.40
City of Edina 731119 203614 4974191 468819 Mémsc'zl":; Municipal Supply 3000 273.2 152.0 210.0 2195.65
206183 4968034 473197 Jordan Municipal Supply 238.4 529.6 340.5 3831.66
206184 4968046 473176 Mémsc'zgy” Municipal Supply 130.5 179.5 396.1 2440.72
208399 4973279 473163 Pra'rfo‘:é‘aﬁh'e”' Municipal Supply 295.6 238.9 216.4 2595.58
112228 4975792 ae7675  |Fraire duChiend ) icinal Supply 268.8 0.5 24.5 1015.56
. . Jordan
City of Hopkins 756245 Prainic du Chien- 1000
204068 4975893 466990 e Municipal Supply 601.0 1022.8 902.6 8732.81
132263 4971631 465618 Pra'rfofsagh'e”' Municipal Supply 277.5 238.3 292.2 2792.95
150351 4972953 460477 Pra'rfo‘:;aih'e”' Municipal Supply 210.7 174.8 211.1 2062.22
150356 4976728 463470 Pra'rfo?é‘agh'e”' Municipal Supply 214.8 146.0 262.9 2155.89
191939 4979532 464620 Pra'rfo?é‘agh'e”' Municipal Supply 275.8 300.4 251.8 2862.08
203717 4979624 464593 Pra'rfo‘:é‘agh'e”' Municipal Supply 216.2 280.0 244.1 2558.94
City of Minnetonka 706207 204054 4977549 467252 Prairéo;iaghien_ Municipal Supply 3500 250.6 225.2 215.2 2388.53
204140 4976645 463472 e Municipal Supply 230.4 120.4 102.4 1566.54
205165 4971681 465662 Pra'rfo?é‘aih'e”' Municipal Supply 410.9 362.9 318.5 3775.67
208012 4977551 467193 Jordan Municipal Supply 178.5 201.4 203.2 2015.56
Prairie du Chien- .
208014 4972735 463639 o Municipal Supply 345.1 293.8 187.6 2856.90
208016 4973015 460493 Pra'rfofé’aﬁh'e”' Municipal Supply 182.8 242.4 108.2 1843.76
439797 4972828 463600 Pra'r'jofsaih'e”' Municipal Supply 317.4 238.6 171.4 2514.35
160023 4983518 462962 Pra'rfo?é’agh'e”' Municipal Supply 154.2 258.8 221.7 2193.92
184882 4983147 463214 Pra'rfo?é‘a(;h'e”' Municipal Supply 325.5 287.7 286.6 3110.27
204618 4983858 463227 Pra'r'jo‘:é‘agh'e”' Municipal Supply 304.0 275.1 178.7 2619.43
204619 4983844 462993 Pra'r'fo?é‘agh'e”' Municipal Supply 353.6 2748 311.8 3249.92
Prairie du Chien- -
City of Plymouth 786376 449184 4983526 463608 o Municipal Supply 3600 332.4 317.2 269.2 3175.94
432024 4986689 466823 Jordan Municipal Supply 384.3 316.1 321.4 3531.98
432026 4987090 466789 Pra'rfo?é‘agh'e”' Municipal Supply 353.8 347.5 368.4 3697.55
439796 4986701 466612 Pra'rfo‘r’é‘agh'e”' Municipal Supply 397.5 366.4 340.0 3815.76
462918 4983141 462850 Jordan Municipal Supply 314.2 262.2 234.6 2803.32
481659 4986651 467107 Jordan Municipal Supply 322.6 342.6 319.4 3403.39
508300 4983191 463598 Pra'rfofgaﬁh'e”' Municipal Supply 336.8 2738 2515 2979.95
206276 4970415 478967 Pra'rfo‘:é‘agh'e”' Municipal Supply 156.2 216.1 201.5 1983.41
206279 4970069 479506 Pra'rfofé‘aﬁh'e”' Municipal Supply 177.8 157.3 718 1406.50
City of Richfield 620691 206280 4970164 479110 Pra'rfo‘:;aih'e”' Municipal Supply 1900 284.1 186.6 343.0 2812.65
206353 4970720 478075 Jordan Municipal Supply 326.2 188.9 113.9 2174.21
206354 4970582 478075 Jordan Municipal Supply 264.6 241.9 117.0 2155.20
Prairie du Chien- .
206361 4970729 478940 e Municipal Supply 160.4 291.8 328.7 2699.28
St. Peter-Prairie .
211995 4986319 a73284 | oo o TP | Municipal Supply 124.9 146.5 141.5 1427 .24
City of Robbinsdale [ 756216 o—Tancona 650
211996 4986295 473295 ordan Municipal Supply 131.1 137.6 78.7 1200.83
211997 4985660 472824 Pra'rfo?;aih'e”' Municipal Supply 170.0 162.2 188.6 1800.21
City of Wayzata 650433 206932 4980325 459481 Pra'rfo‘:é‘aﬁh'e”' Municipal Supply 350 94.7 105.4 106.7 1060.49
Flame Metals 846234 206454 4975759 470671 g .| Metal Processing 2.0 1.0 1.3 0.4 9.33
Processing Prairie du Chien
224098 4980440 468695 | "rairie du Chien- Once-Through 131.0 163.5 195.0 1692.02
. Jordan Heating or A/C
General Mills Inc. 745231 Brairie du Chien © T h 650
226208 4980554 468692 ) | Jnee-throug 67.5 27.0 217.4 1078.12
Jordan Heating or A/C
Honeywell Inc. 856146 203892 4982906 471370  |Préirie du Chien-lindustrial Process 500 142.0 182.6 222.9 1892.50
Jordan Cooling
MCC Development | gq6595 235775 Prairie du Chien-| - Once-Through 345 161.9 1473 133.8 1531.28
Co. Inc. Jordan Heating or A/C
Minneapolis Golf Club| 866083 203183 4979085 468857 Pra'rfo?é‘agh'e”' Golf Course 9 8.9 9.7 7.4 89.87
Target Corporation 806275 201013 4979574 474395  |Prairie du Chien-| Landscaping/Athl 8.0 37.1 7.7 4.8 171.45
Jordan etic Fields
201001 4980215 478828 Pra'rfo?;agh'e”' 32°§;Thr?‘f/’g 184.7 177.3 58.6 1453.85
THS Northstar Assoc| 640643 S e B v et 500
201002 4980309 478881 nce-1hroug 113.3 107.7 129.1 1210.16
Jordan Heating or A/C




Table 4

Regional Aquifer Pumping Test Results - Prairie du Chien-Jordan

C Hydraulic
. Transmissivity ..
Location Year Executor 2 Conductivity
(ft“/day) (ft/day)
City of Bloomington 1995 Barr Engineering Co. 29,600 118
City of Edina 1995 MN Dept of Health 14,707 73.5
City of Eden Prairie 1995 MN Dept of Health 11,800 59
City of Minnetonka 1994 MN Dept of Health 2,400 12.5
City of Minnetonka 2001 & 2002 SEH Inc. 12,609 64.1
Mean Values 14,223 65.4
Median Values 12,609 64
Table 5
Groundwater Flow Model Parameters
Aquifer Base Elevation Permeability
Layer | Model Attribute | Represented | (m above MSL) |Thickness (m) (m/day) Porosity
Global 190 29 3.3 0.30
2 St. Louis Park St. Peter 190 29 33896 0.30
Inhomogeneity
Global o 120 60 12 0.09
3 [ St Louis Park | . raire du
) Chien-Jordan 144 36 9.6 & 94.1 0.05
Inhomogeneity
5 St. I_Goll?izall:’ark Mt'. Simon- o . %2 22
: Hinckley -49.2 80 2.3 0.22
Inhomogeneity
Notes: m - meters

MSL - mean sea level
A leaky layer was placed between Layers 2 and 3 with a resistance of 40,000 days
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Figure 10 — Drinking Water Supply Management Area

Figure 11 — Prairie du Chien-Jordan Aquifer Sensitivity

Figure 12 — DWSMA Vulnerability
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Appendix A
2002 Drinking Water Consumer Confidence Report



Water Quality Report =~
Federal law requires all U.S. water utilities to publish an annual report on its drinking water quality. The
City of St. Louis Park’s Water Utility Division welcomes this opportunity to tell you about the water it deliv-

ers to you each day.

2002 Monitoring Results —
St. Louis Park Water Meets Or Exceeds
All Federal Drinking Water Standards

1 municipal drinking water
sysfems in the United States
are tested for regulated and
unregulated substances. In
order to ensure safe drinking
water, the Environmental
Protection Agency (EPA)
requires public water suppli-
ers to limit—but not elimi-
nate—certain  substances
from their water.

According to the EPA, tap
and bottled water may rea-
sonably be expected to con-
tain small amounts of some
substances because their
presence does not necessarily
indicate a health risk.
Removing all substances
from drinking water would
not provide additional protec-
tion to public health. In fact,

L%

removing all substances from
drinking water would result
in an inferior product. Many
naturally occurring minerals
are essential nutrients that
actually improve the taste of
drinking water.

St. Louis Park’s municipal

water supply is frequently
tested to ensure drinking
water quality. Test results for
2002 indicate that St. Louis
Park’s water meets or
exceeds all federal drinking
water standards. Some sub-
stances were found in trace
amounts; however, all of
these substances are below
the legal limits set by the EPA
or the State of Minnesota.
These substances are shown
on the charts in this report.

Source of St. Louis Park’s Water

St. Louis Park’s drinking water comes from groundwater
sources. Eleven wells ranging from .286 to 1095 feet deep
draw water from the Prairie Du Chien-Jordan, Mt. Simon,
Hinckley and St. Peter aquifers.

Water is stored and delivered to you via a system that includes
140 miles of watermain, six treatment plants, three water tow-
ers and four reservoirs. Each year, the St. Louis Park water
utility pumps, treats and delivers more than two billion gal-
lons of water to St. Louis Park homes and businesses.

How Your Water Is Treated

Before delivering water to you, St. Louis Park’s groundwater
is treated by —

e Aerating and filtering it to remove irom and
manganese. These two minerals can give water a rust-
colored appearance; however, they pose no health
hazard. In fact, these minerals are often found in vitamin

supplements.

* Disinfecting it to eliminate microorganisms such as
viruses and bacteria.

* Adding fluoride. The Minnesota Department of

Health requires communities to add fluoride because
fluoridated water has been
proven to reduce the likelihood
of tooth decay, especially in
children.

In addition to the treatment
listed above, three wells also
~utilize a granular activated car-
" bon filtration system to
remove organic contaminants.

Questions?

Call Utilities Superintendent
Scott Anderson at 952/924-
M 2557 if you bave questions
7 about the City of St. Louis
Park’s drinking water.



Regulated Substances Found In St. Louis Park Water

These tables show the substances that were detected in trace amounts last year. (Some substances are sampled less frequently
than once a year. Therefore, not all contaminants were sampled for in 2002. If any of these substances were detected during the

last sampling, they are included in the table along with the detection date.)

SUBSTANCE GOAL HIGHEST RANGE AVERAGE TYPICAL SOURCE OF SUBSTANCE
(units) (MCLG) ALLOWED (MCL) FOUND* OR RESULT*

Alpha Emitters 0 154 N/A 5.9 Erosion of natural deposits

(pCi/1) (04/06/1999) - :

Arsenic (ppb) 0 50.0 Nd-24 24 Erosion of natural deposits or runoff from
orchards, glass or electronics production

Barium (ppm) 20 2.0 0.14-0.18 0.18 Erosion of natural deposits or discharge
from metal refineries or drilling waste

Combined radium 0 54 N/A 2.88 Erosion of natural deposits

(pCi/1) (04/06/1999)

Fluoride (ppm) 4.0 40 093-1.2 1.08 Minnesota requires adding fluoride to
promote strong teeth. Other sources are
erosion of natural deposits or discharge
from fertilizer or aluminum factories.

Nitrate (as nitrogen) 10.0 10.0. Nd - 0.06 0.06 Runoff from fertilizer use, leaching from

(ppm) septic tanks/sewage, or erosion of natu-
ral deposits

TTHM (total N/A 100.0 N/A 0.6 By-product of drinking water disinfection

trichloroethylene) (ppb)

Trichloroethylene (ppb) 0 5.0 Nd-04 04 Discharge from metal degreasing sites or
other factories

cis-1,2-Dichloroethylene 70.0 70.0 Nd-53 5.3 Discharge from industrial chemical facto-

(ppb) ries

Trans-1,2- 100.00 100.0 Nd-1.3 13 Discharge from industrial chemical facto-

Dichloroethylene ries

Unregulated Substances Found in St. Louis Park Water

Some substances do not have established Maximum Contaminant Levels. These “unregulated contaminants” are assessed using
State standards known as health risk limits to determine if they pose a threat to human health. If unacceptable levels of an unreg-
ulated contaminant are found, the response is the same as if an MCL has been exceeded: the water system must inform its cus-
tomers and take corrective action. Here are the unregulated contaminants that were detected.

SUBSTANCE RANGE HIGHEST LEVEL TYPICAL SOURCE
(UNITS) FOUND DETECTED OF SUBSTANCE

Sodium (ppm) 5.8-28.0 28.0 Erosion of natural deposits.

Sulfate (ppm) 11.0 - 36.0 36.0 Erosion of natural deposits.

*This is the value used to determine compliance with federal standards. Sometimes, it is the highest value detected and
sometimes it is an average of all the detected values. If it is an average, it may contain sampling results from the previous year.



Radon in St. Louis Park Water

Radon is a radioactive gas which is naturally occurring in some groundwater. Radon poses a lung cancer risk when gas is released
from water into air during showering, bathing or washing dishes or clothes. Radon can pose a stomach cancer risk when it is
ingested. Because radon in indoor air poses a much greater health risk than radon in drinking water, an Alternative Maximum
Contaminant Level (AMCL) of 4,000 picoCuries per liter applies in states that have adopted an Indoor Air Program which com-
pels citizens, schools and communities to reduce the radon threat from indoor air. Minnesota plans to adopt an Indoor Air
Program once the Radon Rule is finalized. Currently, Minnesota uses a Maximum Contaminant Level (MCL) of 300pCi/1.

SUBSTANCE RANGE FOUND * AVERAGE TYPICAL SOURCE
(UNITS) IN 2002 OR RESULT* OF SUBSTANCE
Radon (pCi/1) N/A - tested 11/27/2001 139.0 Erosion of natural deposits

¢

Lead And Copper In Household Plumbing

Approximately 60 homes in St. Louis Park have been identified as being at high risk for elevated lead levels due to the presence
lead service lines or lead solder. Lead services lines have been replaced with copper lines. Each year, a number of these homes
are tested for lead in drinking water. During the most recent sampling, none of these homes exceeded the federal lead levels.

St. Louis Park’s tap water is in compliance with federal drinking water standards for lead. The lead does not come from the
municipal water supply-it leaches into water from the home’s lead pipes, lead service lines, brass plumbing fixtures, or copper
pipes with lead solder.

Brass fixtures remain on the market today so it’s important to know that a recently purchased brass fixture that dispenses drink-
ing water could leach lead into your otherwise safe drinking water. The simplest way to reduce possible lead exposure is to run
your tap for 30 seconds to two minutes before using the water for cooking or drinking. By running your tap, you drain the water
‘that has sat in your home’s pipes and replace it with safe water from the municipal system.

SUBSTANCE MCLG ACTION 90% LEVELS # OF SITES TYPICAL SOURCE OF
(UNITS) LEVEL OVER ACTION LEVEL - SUBSTANCE
Lead (ppb) N/A 15 4.5 0 out of 30 Corrosion of household
(12/27/2000) " plumbing or erosion of
natural deposits
Copper (ppm) N/A 1.3 0.333 0 out of 30 Corrosion of household
(12/27/2000) plumbing or erosion of

natural deposits

KEY TO ABBREVIATIONS AND TERMS —

MCLG-Maximum Contaminant Level Goal: The level of a contaminant in drinking water below which there is no known or expected risk to
health. MCLGs allow for a margin of safety.

MCL-Maximum Contaminant Level: The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to the MCLGs
as feasible using the best available treatment technology.

Action Level: The concentration of a contaminant, which, if exceeded, triggers treatment, or other requirements, which a water system must fol-
low. :

90th Percentile Level — This is the value obtained after disregarding 10 percent of the samples taken that had the highest leveis. (For exam-
ple, in a situation in which 10 samples were taken, the 90th percentile level is determined by disregarding the highest resuit, which represents
10 percent of the samples.) Note: In situations in which only § samples are taken, the average of the two with the highest levels in taken to
determine the 90th percentile level.

pCil1—PicoCuries per liter (a measure of radioactivity)

ppb—Paits perbillion, whith can diso be expressed asmicrograms per er {ug/1)

ppm—Parts per million, which can also be expressed as milligrams per liter (mg/1)

nd—No Detection

N/A—Not Applicable (does not apply)



About Bottled Water

Under federal law, water bottlers are
subject to less rigorous testing, treatment
and public notification requirements
than community water suppliers. In
addition, bottled water does not contain
fluoride which has been shown to help
prevent tooth decay.

Bottled water is also more expensive
than tap water. If you drink three 20-oz.
bottles of water each day, it will cost you
Elore than $1,000 a year. The same
amount of St. Louis Park tap water will
cost you 17 cents for the year.

“ About Home
Treatment Systems

Home water filtration systems have not
been proven to improve the safety of
municipally treated drinking water. If
you opt to use a home water filtration
system, be sure to maintain your filter. If
filters are not frequently changed, they
can become a breeding ground for bacte-
ria. Because St. Louis Park’s water con-
tains higher levels of dissolved solids
such as iron and calcium than some areas
of the country, you may need to change
your filter more often than the manufac-
turer recommends.

Some filtration systems also remove flu-
oride. If your children are drinking non-
fluoridated water, you may wish to con-
sult your dentist about cavity prevention.

A Message From The EPA About Drinking Water

In The United States

Compliance With National Primary Drinking Water Regulations

The sources of drinking water (both tap
and bottled water) in the United States
include rivers, lakes, streams, ponds,
reservoirs, springs, and wells. As water
travels over the surface of the land or
through the ground, it dissolves natural-
ly occurring minerals and, in some cases,
radioactive material, and can pick up
substances resulting from human activi-

ty.

Contaminants that may be present in
source water include:

Microbial contaminants, such as viruses
and bacteria, which may come from

~ sewage treatment plants, septic systems,

agricultural livestock operations, and
wildlife.

Inorganic contaminant, such as salts and
metals, which can be naturally-occurring
or result from urban stormwater runoff,
industrial or domestic wastewater dis-
charges, oil and gas production, mining,
or farming.

Organic chemical contaminants, includ-
ing synthetic and volatile organic chem-
icals, which are by-products of industri-
al processes and petroleum production,
and can also come from gas stations,
urban stormwater runoff, and septic sys-
tems.

Radioactive contaminants, which can be
naturally occurring or be the result of oil
and gas production and mining activi-
ties.

In order to ensure that tap water is safe to
drink, the U.S: Environmental Protection
Agency (EPA) prescribes regulations,
which limit the amount of certain con-
taminants in water provided by public
water systems.

Food and Drug Administration regula-
tions establish limits for contaminants in
bottled water, which must provide the
same protection for public health.

Drinking water, including bottled water,
may reasonably be expected to contain at
least small amounts of some contami-
nants. The presence of contaminants

. does not necessarily indicate that water

poses a health risk. More information
about contaminants and potential health
effects can be obtained by calling the
Environmental Protection Agency’s Safe
Drinking Water Hotline at (800) 426-
4791.

Some people may be more vulnerable to
contaminants in drinking water than the
general population. Immuno-compro-
mised persons such as persons with can-
cer undergoing chemotherapy, persons
who have undergone organ transplants,
people with HIV/AIDS or other immune
system disorders, some elderly, and
infants can be particularly at risk from
infections. These people should seek
advice about drinking water from their
health care providers. EPA/CDC guide-
lines on appropriate means to lessen the
risk of infection by cryptosporidium are
available from the Safe Drinking Water
Hotline at 1-800-426-4791.



Appendix B
Well Records of Municipal Wells



MINNESOTA DEPARTMENT OF HEALTH
Unique No. 00206440 N Update Date ~ 2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir  Section Subsection Well Depth Depth Completed  Date Well Completed
117 21 w 8 DCDBDC 286 ft. 286 ft. 1939/08/00
Well Name ST. LOUIS PARK 3 Drilling Method
Contact's Name ST. LOUIS PARK 3 Drilling Fluid Well Hydrofractured? [ ] Yes [ ] No
2924 IDAHO AV From ft 1o ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing DriveShoe? [ ]Yes [ ] N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(ibs/ft)
DRIFT 103 24 in.to 103 ft
LIMEROCK 103 118
SANDROCK 118 230
SHALE RED 230 245
SHALE 245 286 Screen Open Hole From ft. to ft.
Make Type
Static Water Level 60 ft. from Land surface Date 1959/00/00
PUMPING LEVEL (below land surface)
114 ft. after hrs. pumping 0 gpm.
Well Head Completion
Pitless adapter mfr Model
Casing Protection (] 12in. above grade
(] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? J Yes [J No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [] Yes [] No
Pump (] Not Installed Date Installed
Mfr name
Model HP (o} Volts
Drop Pipe Length ft. Capacity g.p.-m
Type
Any not in use and not sealed well(s) on property? [ ] Yes [ ]No
Was a variance granted from the MDH for this Well? [ ] Yes [ ] No
USGS Quad Minneapolis South Elevation 925
Aquifer: MTPL Altld: 73-1007 Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 27022
License Business Name
Report copy Name of Driller

HE-01205-06 (Rev. 9/96)




ART F HEALTH
Unique No. 00200542 MINNESOTA DEPARTMENT O AL Update Date  2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
28 24 w 7 BDADAC 490 ft. 490 ft. 1946/00/00
Well Name  ST. LOUIS PARK 4 Drilling Method
Contact's Name ST. LOUIS PARK 4 Drilling Fluid Well Hydrofractured? [ ] Yes [_] No
41 LM From ft. to ft.
ST LOUIS PARK MN
Use Community Supply (municipal)
Contact's Name y Supply { P
41ST ST. AND NATCHEZ AV Casing DriveShoe? [ ]Yes [ ] N | Hole Diameter
ST LOUIS PARK MN
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(lbs/ft)
in. t
FILL 3 24 in.to 89 ft
18 in.to 304 ft
SAND AND GRAVEL 3 76
PLATTEVILLE LIME 76 106
ST PETER SAND SOFT 106 235
SANDSTONE AND SHALE HARD 235 277 Screen Open Hole From ft.to ft
LIME HARD 277 291 Make Type
LIME HARD 291 355
LIME MILKY 355 398
JORDAN SANDSTONE 398 445 Static Water Level 85 ft. from Land surface Date 1946/09/00
JORDAN SANDSTONE SHA HARD 445 455 PUMPING LEVEL (below land surface)
JORDAN SANDSTONE AND 455 470 121 ft. after hrs. pumping 2560 g.p-m.
ST LAWRENCE 470 490 Well Head Completion
Pitless adapter mfr Model
Casing Protection [J 12in. above grade
[[] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted?  [] Yes ] No
Nearest Known Source of Contamination
ft. direction type
Waell disinfected upon completion? [] Yes [ ] No
Pump (] Not Installed Date Installed Y
Mfr name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, efc. Drop Pipe Length ft. Capacity E+03 g.p.m
CASING: 024 TO 0089;018 TO 0304. Type
ST. LOUIS PARK NO. 4 Any not in use and not sealed weli(s) on property? [ ] Yes [ |No
Was a variance granted from the MDH for this Well? [Jyes [JNo
USGS Quad Minneapolis South Elevation 900
Aquifer: MTPL Altld:  73-1007 Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 27010
License Business Name
Report Copy Name of Driller

HE-01205-06 (Rev. 9/96)




Unique No. 00203196

County Name Hennepin

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD
Minnesota Statutes Chapter 1031

Update Date  2002/02/11

Entry Date 1991/08/24

Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 18 DABABC 465 ft. 465 ft. 1947/00/00
Well Name  ST. LOUIS PARK 5 Drilling Method
Contact’s Name ST. LOUIS PARK 5 Drilling Fluid Well Hydrofractured? [ ] Yes [ ] No
WYOMING & 34TH ST. M From f.to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ ]Yes [ | N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(Ibs/ft)
SAND + GRAVEL 5 24 into 115
20 in.t 30
CLAY + BOULDERS 5 15 o 5
SAND + GRAVEL 15 103
GRAVEL 103 109
LIMEROCK 109 120 Screen Open Hole From ft. to ft.
ROCK + SHALE 120 132 Make Type
SANDROCK 132 230
SHALE + ROCK 230 285
LIMEROCK 285 407 Static Water Level 91 ft. from Land surface Date 1947/00/00
SANDSTONE 407 460 PUMPING LEVEL (below land surface)
ST. LAWRENCE 460 465 116 ft. after hrs. pumping 1380 g.p.m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection (] 12in. above grade
[[] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? [] Yes J No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [] Yes [ ] No
Pump [] Not instalied Date Installed
Mir name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity gp-m
CASING: 024 TO 0115;020 TO 0305. Type
Any not in use and not sealed well(s) on property? [ ] Yes [ ]No
Was a variance granted from the MDH for this Well? [_] Yes [_]No
USGS Quad Hopkins Elevation 930
Aquifer: MTPL Alt id: 73-1007 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27010

Report Copy

License Business Name
Name of Driller

HE-01205-06 (Rev. 9/96)




Unique No. 00206457

County Name Hennepin

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD

Minnesota Statutes Chapter 1031

Update Date  2002/02/11

Entry Date 1991/08/24

Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
117 21 W 21 CDBDBD 480 ft. 480 ft. 1948/00/00
Weli Name  ST. LOUIS PARK 6 Drilling Method
Contact's Name ST. LOUIS PARK 6 Drilling Fluid Woell Hydrofractured? [ ] Yes [ ] No
42ND& ZARTHAN AV. LM From ft. 1o ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ |Yes [ | N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(bs/t)
SAND + GRAVEL 90 24 into 107
20 in.t 303 ft
LIMEROCK %0 122 2
SHALE BLUE 122 127
SANDROCK SOFT 127 290
LIMEROCK 200 417 Screen Open Hole From ft. to ft
SANDSTONE 417 480 Make Type
Static Water Level 77 ft. from Land surface Date 1948/00/00
PUMPING LEVEL (below land surface)
132 ft. after hrs. pumping 0 g.p.m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection (1 12in. above grade
(L] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? [ ] Yes ] No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [] Yes [] No
Pump [J Not Installed Date Installed Y
Mfr name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity E+03 g.p-m
CASING: 024 TO 0108;020 TO 0303. Type _
Any not in use and not sealed well(s) on property? [ | Yes [ |No
_.{
Was a variance granted from the MDH for this Well? [_] Yes [ ] No
USGS Quad Minneapolis South Elevation 915 i ]
Aquifer: MTPL Alt Id: 73-1007 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27010
License Business Name
Report Copy Name of Driller

HE-01205-06 (Rev. 9/96)




MINNESOTA DEPARTMENT OF HEALTH
Unique No. 00206436 S0 ° AL Update Date  2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 8 BDDABD 446 ft. 446 ft. 1952/05/09
Well Name  ST. LOUIS PARK 7 Drilling Method
Contact's Name ST. LOUIS PARK 7 Drilling Fluid Well Hydrofractured? [ ] Yes [ ] No
2500 LOUISIANA AV From ft. to #t.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ |Yes [ ] N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(Ibs/ft)
SAND + GRAVEL + BOULDE 75 24 into 8 *
20 into 274
LIMEROCK 75 97
SHALE 97 100
SANDSTONE 100 210
SHALE + SANDSTONE 210 260 Screen Open Hole From ft. to ft.
DOLOMITE 260 380 Make Type
JORDAN SANDSTONE 380 420
FINE SAND + SHALE 420 430
JORDAN SAND 430 440 Static Water Level 58 ft. from Land surface Date 1952/05/09
ST. LAWRENCE 440 446 PUMPING LEVEL (below land surface)
ft. after hrs. pumping 1200 g.p-m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection [1 12in. above grade
(] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? [ Yes [J No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? (] Yes [] No
Pump [J Not Installed Date Installed
Mir name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity gp-m
CASING: 024 TO 0080;020 TO 0274. Type
COPIED FROM D.N.R. Any not in use and not sealed well(s) on property? [ ] Yes [ _]No
Was a variance granted from the MDH for this Well? [] Yes [ | No
USGS Quad Minneapolis South Elevation 905
Aquifer: MTPL Altld:  73-1007 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27010
License Business Name
Repor‘t Copy Name of Driller

HE-01205-06 (Rev. 9/96)




MINNESOTA DEPARTMENT OF HEALTH

Unique No. 00206437

Update Date  2002/02/11

WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 8 BDDBAD 473 ft. 473 ft. 1956/06/06
Well Name  ST. LOUIS PARK 9 Drilling Method
Contact's Name ST. LOUIS PARK 9 Drilling Fluid Well Hydrofractured? [ ] Yes [ ] No
2500 NEVADA From ft. to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing DriveShoe? [ ]Yes [ ] N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(ibs/ft)
DRIFT 69 24 in.to 81
16 in.to 289 ft
LIMESTONE 69 120 n
SHALE + SANDSTONE 120 220
SHALE 220 275
LIMEROCK 275 339 Screen Open Hole From ft. to ft.
SANDSTONE RED 339 345 Make Type
LIMEROCK 345 380
SANDSTONE 380 473
Static Water Level 70 ft. from Land surface Date 1956/06/06
PUMPING LEVEL (below land surface)
ft. after hrs. pumping g.p-m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection (] 12in. above grade
[_] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? [] Yes [0 No

Nearest Known Source of Contamination
ft. direction type

Well disinfected upon completion? [] Yes [] No

REMARKS, ELEVATION, SOURCE OF DATA, etc.

CASING: 024 TO 0081,016 TO 0289.

Pump  [] Notinstalied Date Installed
Mfr name
Model HP 0 Volts
Drop Pipe Length ft. Capacity g.p.m
Type

Any not in use and not sealed well(s) on property? [ | Yes [ ] No

Was a variance granted from the MDH for this Well? [ ] Yes [ ] No

USGS Quad Minneapolis South Elevation 905
Aquifer: MTPL Alt id: 73-1007 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27010
License Business Name
Report Copy Name of Driller

HE-01205-06 (Rev. 9/96)




EALTH
Unique No. 00206442 MINNESOTA DEPARTMENT OF H Update Date  2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 8 DCDCBB 500 ft. 500 ft. 1955/09/15
Well Name  ST. LOUIS PARK 10 Drilling Method
Contact's Name ST. LOUIS PARK 10 Drilling Fluid Well Hydrofractured? [] Yes [ ] No
LM From ft. to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing DriveShoe? [ ]Yes [ ] N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(ibs/ft)
SAND + GRAVEL o a3 24 in.to 106 ft
16 in.to 316
CLAY 83 103
LIMEROCK 103 123
ST. PETER SANDROCK 123 288
SHAKOPEE 288 407 Screen Open Hole From ft. to ft.
JORDAN SANDROCK 407 500 Make Type
Static Water Level 104 ft. from Land surface Date 1955/09/15
PUMPING LEVEL (below land surface)
199 ft. after hrs. pumping 2005 g.p.m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection [] 12in. above grade
U At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes [ No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [ ] Yes [] No
Pump (] Not Installed Date Instailed
Mir name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity g.p-m
CASING: 024 TO 0106;016 TO 0316. Type
JERSEY AV. N. & 29TH ST. Any not in use and not sealed well(s) on property? [ ] Yes [ INo
JERSEY AV. N. & MINNETONKA BLVD Was a variance granted from the MDH for this Well? [ Yes [_]No
USGS Quad Minneapolis South Elevation 925
Aquifer: MTPL Atld:  73-1007 Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 62012

Report Copy

License Business Name

Name of Driller KEYS WELL




ART TH
Unique No. 00206439 MINNESOTA DEPARTMENT OF HEAL Update Date  2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir  Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 8 DCD 1093 ft. 1093 ft. 1960/11/01

Well Name  ST. LOUIS PARK WELL #11

Drilling Method Cable Tool

Well Owner's Name ST. LOUIS PARK WELL #11
29THST. W. & IDAHO LM
ST. LOUIS PARK MN

Well Hydrofractured? [ ] Yes [ ] No
From ft. to ft.

Drilling Fluid

Use Community Supply (municipal)

Contact's Name CITY OF ST LOUIS PARK
5925 37THW ST Casing DriveShoe? [ ]Yes [ | N | Hole Diameter
MINNEAPOLIS MN
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(Ibs/ft)
GLACIAL DRIFT 0o 101 24 n.to 103
6 in.t
LIMEROCK 101 120 16 into 880 *
SANDROCK 120 288
LIMEROCK 288 408
SANDROCK 408 505 Screen N Open Hole From ft. to ft.
LIMEROCK + SHALE 505 530 Make Type
SHALE GREE HARD 530 683
CLEAN SANDROCK + SHAL HARD 683 745
SHALE GRAY HARD 745 805 Static Water Level 221 ft. from Land surface Date 1960/11/01
SHALE + SANDROCK YELLO 805 813 PUMPING LEVEL (below land surface)
SHALE GREE 813 817 356 ft. after hrs. pumping 1500 g.p.m.
SANDROCK + SHALE 817 853 Well Head Completion
SANDROOK + SHALE 3 Pitless adapter mfr Model
* HARD 85 985 Casing Protection [J 12in. above grade
SANDROCK + SHALE PNK/R 955 1050 ] At-grade(Environmental Wells and Borings ONLY)
CLEAN COARSE SANDROC 1050 1078 Grouting Information Well grouted? [ ] Yes J No
RED CLASTIC RED 1078 1093
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [ ] Yes [] No
Pump ] Not instalied Date Installed

Mfr name

Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity gp.m
COPIED FROM D.N.R. Type
M.G.S. NO.167. GAMMA LOGGED 2-24-84. Any not in use and not sealed well(s) on property? [ | Yes [ |No

USGS Quad Minneapolis South Elevation 925
Aquifer: CMTS Alt Id: PYHN

Was a variance granted from the MDH for this Well? [ ] Yes [ ]No

Report Copy

Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27058
License Business Name
Name of Driller

HE-01205-06 (Rev. 9/96)




DEPARTMENT OF HEALTH
Unique No. 00206456 MINNESOTA Update Date  2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 21 CDBDCD 1095 ft. 1095 ft. 1965/08/00
Well Name  ST. LOUIS PARK 12 Drilling Method
Contact's Name ST. LOUIS PARK 12 Drilling Fluid Well Hydrofractured? [ ] Yes [] No
42ND& ZARTHAN AV. LM From i to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ ]Yes [ | N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(lbs/ft)
DRIFT o % 30 in.to 99
24 in.t 270
PLATTEVILLE 96 127 2
16 in.to 900
SHALE 127 132
ST. PETER 132 292
SHAKOPEE 292 427 Screen Open Hole From ft. to ft.
JORDAN 427 505 Make Type
ST. LAWRENCE 505 550
FRANCONIA 550 695
JRONTON 695 725 Static Water Level 245 ft. from Land surface Date 1965/08/00
GALESVILLE 725 745 PUMPING LEVEL (below land surface)
EAU CLAIRE 745 832 353 ft. after hrs. pumping 1300 g.p.m.
MT. SIMON 832 983 Well Head Completion
HINCKLEY 083 1095 Pitless adapter mfr Model
Casing Protection [J 12in. above grade
[[] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? [ ] Yes O No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [] Yes [] No
Pump [] Not Installed Date Installed
Mfr name
Model HP o] Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity gpm
CASING: 030 TO 0099;024 TO 0270;016 TO 0900. Type
M.G.S. NO.279 Any not in use and not sealed well(s) on property? [ | Yes [ ]No
OLD P.A. 63-0083 127104A6508001172121CDBDC Was a variance granted from the MDH for this Well? [ ] Yes [ ] No
USGS Quad Minneapolis South Elevation 915
Aquifer:  CMTS Altld:  73-1007 Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 62012
License Business Name
Report Copy Name of Driller KEYS WELL




PARTMENT OF HEALTH
Unique No. 00206424 MINNESOTA DEPARTM (o) Update Date  2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 4 CCDACA 1045 ft. 1045 ft. 1964/07/01
Well Name  ST. LOUIS PARK 13 Dritling Method
Contact's Name ST. LOUIS PARK 13 Drilling Fluid Well Hydrofractured? [] Yes [ ] No
LM From ft. to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ ]Yes [ ] N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(ibs/ft)
SAND + GRAVEL o 58 %0 into %
24 in.to 212 ft
CLAY + BOULDERS 58 62
16 in.to 891 ft
SAND + CLAY 62 77
CLAY 77 86
ROCKS + CLAY 86 94 Screen N Open Hole From 891 ft.to 1045 ft.
PLATTEVILLE ROCK 04 101 Make Type
ST. PETER SAND 101 212
RED SHALE + SAND RED/W 212 222
BLUE SHALE + SAND BLUW 222 270 Static Water Level 255 ft. from Land surface Date 1964/07/01
SHAKOPEE ROCK 270 386 PUMPING LEVEL (below land surface)
JORDAN SANDSTONE 386 460 ft. after hrs. pumping g.p-m.
ST. LAWRENCE 460 490 Well Head Completion
FRANCONIA 190 65 Pitless adapter mfr Model
Casing Protection (] 12in. above grade
DRESBACH 655 714 (L] At-grade(Environmental Wells and Borings ONLY)
DRESBACH HARD RUBBER 714 770 Grouting Information Well grouted? [ Yes (] No
MT. SIMON SANDSTONE 770 — Material From To (ft.) Amount(yds/bags)
N 2105 S
SHALE + SANDSTONE 778 917
HINCKLEY 97 1040
RED CLASTIC 1040 1045
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [ ] Yes [ ] No
Pump [J Not Installed Date Installed
Mfr name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity g.p.m
CEDAR LAKE ROAD & ALABAMA AVE. Type
Any not in use and not sealed well(s) on property? [ ] Yes []No
Was a variance granted from the MDH for this Well? [ ] Yes [ ] No
USGS Quad Minneapolis South Elevation 902
Aquifer: CMTS Atld:  73-100 Well CONTRACTOR CERTIFICATION  Lic. Or Reg. No. 27010
License Business Name
Report Copy Name of Driller HOLLEN, G

HE-01205-06 (Rev. 9/96)




F HEALTH
Unique No. 00227965 MINNESOTA DEPARTMENT OF H Update Date = 2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 4 CCDACA 485 ft. 485 ft. 1955/02/15
Well Name  ST. LOUIS PARK NO.14 Drilling Method
Contact's Name ST. LOUIS PARK NO.14 Drilling Fluid Well Hydrofractured? [ ] Yes [ ] No
From ft. to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ ]Yes [ | N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(Ibs/ft)
GLACIAL DRIFT 0 o4 % into %4
4 in. 2
PLATTEVILLE LIMESTONE 94 98 24 _In-to 58
16 in.to 389 {t
GLENWOOD SHALE 98 101
ST. PETER SANDROCK 101 265
SHAKOPEE + ONEOTA DOL 265 375 Screen N Open Hole From 389 ft.to 485 ft.
CLEAN COARSE SANDROC HARD 375 410 Make Type
SANDROCK RED V.HARD 410 420
SHALEY SANDROCK HARD 420 440
FINE SANDROCK TAN  HARD 440 450 Static Water Level 80 ft. from Land surface Date 1955/02/15
FINE SANDROCK WHITE HARD 450 475 PUMPING LEVEL (below land surface)
FINE SHALEY SANDROCK GREE HARD 475 485 ft. after hrs. pumping g.p.m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection [] 12in. above grade
(] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes J No
Material From To (ft.) Amount(yds/bags)
710
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [ ] Yes [ ] No
Pump [} Not Installed Date Installed
Mir name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity g.p.m
CEDAR LAKE ROAD & ALABAMA AVE. Type
Any not in use and not sealed well(s) on property? [ ] Yes [ ]No
Was a variance granted from the MDH for this Well? [ ] Yes [ ]JNo
USGS Quad Minneapolis South Elevation 902
Aquifer: CJDN Alt Id: 73-100 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27058
License Business Name
Report Copy Name of Driller

HE-01205-06 (Rev. 9/96)




Unique No. 00215447

County Name Hennepin

MINNESOTA DEPARTMENT OF HEALTH Update Date  2002/02/11

WELL AND BORING RECORD

Minnesota Statutes Chapter 1031 EntryDate  1991/08/24

Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 8 DCDBAD 503 ft. 503 ft. 1969/00/00
Well Name  ST. LOUIS PARK 15 Drilling Method
Contact's Name ST. LOUIS PARK 15 Drilling Fluid Well Hydrofractured? [ ] Yes [ ] No
LM From ft. to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ | Yes [ | N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(Ibs/ft)
in. 02 ft
DRIFT 0 102 30 in.to 1
24 into 398 ft
LIMESTONE 102 124
SANDSTONE 124 288
LIMESTONE 288 402
SANDSTONE 402 482 Screen N Open Hole From 398 ft.to 503 ft.
SHALE 482 503 Make Type
Static Water Level 115 ft. from Land surface Date ner7
PUMPING LEVEL (below land surface)
183 ft. after hrs. pumping 1200 g.p.m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection [] 12in. above grade
(L] At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes ] No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [] Yes [ ] No
Pump [] Not Installed Date Installed
Mfr name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity gp-m
LOCATED @ W 29TH ST. AND IDAHO AVE. Type
Any not in use and not sealed well(s) on property? [ | Yes [ ]No
Was a variance granted from the MDH for this Well? [ ] Yes [ ]No
USGS Quad Minneapolis South Elevation 925
Aquifer: MTPL Alt Id: 73-100 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27058
License Business Name
Report Copy Name of Driller

HE-01205-06 (Rev. 9/96)




MINNESOTA DEPARTMENT OF HEALTH
Unique No. 00203187 Update Date  2002/02/11
WELL AND BORING RECORD
County Name Hennepin Minnesota Statutes Chapter 1031 Entry Date 1991/08/24
Township Name Township Range Dir Section Subsection Well Depth Depth Completed Date Well Completed
117 21 w 7 BBAAAB 500 ft. 500 ft. 1973/07/31
Well Name  ST. LOUIS PARK 16 Drilling Method
Contact's Name ST. LOUIS PARK 16 Drilling Fluid Waell Hydrofractured? [] Yes [ ] No
FLAG AV. & FRANKLIN LM From f to ft.
ST. LOUIS PARK MN
Use Community Supply (municipal)
Casing Drive Shoe? [ |Yes [ | N | Hole Diameter
GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO Casing Diameter Weight(Ibs/ft)
SAND + GRAVEL 50 30 in.to 310 ft
24 in.to 425
CLAY + BOULDERS 60 80
SAND + GRAVEL 80 105
BROKEN LIMESTONE 105 118
PLATTVILLE LIMESTONE 118 128 Screen Open Hole From ft.to ft
ST. PETER SANDSTONE 128 258 Make Type
SHALE RED 258 294
SHAKOPEE LIMESTONE 294 310
JORDAN SANDSTONE 310 495 Static Water Level 125 ft. from Land surface Date 1973/07/31
ST. LAWRENCE SHALE 495 500 PUMPING LEVEL (below land surface)
238 ft. after hrs. pumping 2000 g.p.m.
Well Head Completion
Pitless adapter mfr Model
Casing Protection [1 12in. above grade
R At-grade(Environmental Wells and Borings ONLY)
Grouting Information Well grouted? Yes 0 No
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [ ] Yes [ ] No
Pump ] Not Installed Date Installed
Mfr name
Model HP Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity g.p.m
CASING: 030 TO 0310;024 TO 0425. Type
Any not in use and not sealed well(s) on property? [ | Yes [ ] No
Was a variance granted from the MDH for this Well? [ ] Yes [ ]No
USGS Quad Hopkins Elevation 920 -
License Business Name
Report Copy Name of Driller TRI-STATE

HE-01205-06 (Rev. 9/96)




Unique No. 00147459

County Name Hennepin

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING RECORD

Minnesota Statutes Chapter 1031

Update Date  2002/02/11

Entry Date 1991/08/24

Township Name Township Range Dir Section Subsection

117 21 W 18

DABBAC

Well Depth Depth Completed Date Well Completed
1085 ft. 1085 ft. 1983/05/20

Well Name  ST. LOUIS PARK 17

Contact's Name ST. LOUIS PARK 17
34THST AND WYOMING LM
ST. LOUIS PARK MN

Drilling Method Cable Tool

Drilling Fluid Weli Hydrofractured? [ ] Yes [ ] No
From ft. to ft.

GEOLOGICAL MATERIAL COLOR HARDNESS FROM TO

Use Community Supply (municipal)

Casing Drive Shoe? Yes [ ] N | Hole Diameter
in.to 1085 ft

Casing Diameter Weight(Ibs/ft)
36 in.to 115 #t

DRIFT 0 105
in. t 205
DRIFT WITH LIMEROCK 105 115 80 in-to
24 in.to 278 ft
SHALE BLUE 115 124
ST. PETER SANDSTONE 124 227
SHALE RED 227 275 Screen N Open Hole From 818 ft.to 1085 .
SHAKOPEE LIMESTONE 275 282 Make Type
SHAKOPEE LIMESTONE 282 400
SHAKOPEE LIMESTONE 400 405
JORDAN SANDSTONE 405 465 Static Water Level 315 ft. from Land surface Date 1983/04/27
SHALE RD/GR 465 500 PUMPING LEVEL (below land surface)
SHALE RD/GR 500 533 439 ft. after 120 hrs. pumping 1200 g.p.m.
SHALE RD/GR 533 668 Well Head Completion
Pitless adapter mir Model
RD/GR
SHALE / 668 691 Casing Protection [] 12in. above grade
SANDSTONE + SHALE LAY 691 718 [_] At-grade(Environmental Wells and Borings ONLY)
SANDSTONE + SHALE LAY 718 802 Grouting Information Well grouted? Yes [J Neo
Material From To (ft.) Amount(yds/bags)
Al ALE LAY
SANDSTONE + SH 802 805 G 0 818 1610 s
SANDSTONE 805 1065
SANDSTONE 1065 1082
RED CLASTICS 1082 1085
Nearest Known Source of Contamination
ft. direction type
Well disinfected upon completion? [7] Yes [ ] No
Pump [} Not Instailed Date Installed
Mir name
Model HP 0 Volts
REMARKS, ELEVATION, SOURCE OF DATA, etc. Drop Pipe Length ft. Capacity g-p-m
M.G.S. NO. 1979 Type
M.G.S. NO.1979. GAMMA LOGGED 6-24-88. Any not in use and not sealed well(s) on property? [ ] Yes []No
Was a variance granted from the MDH for this Well? [ ] Yes [ ] No
USGS Quad Hopkins Elevation 930
Aquifer: CMTS Alt Id: 73-100 Well CONTRACTOR CERTIFICATION Lic. Or Reg. No. 27010
License Business Name
Report Copy Name of Driller HOLLEN, G

< HE-01205-06 (Rev. 9/96)




Appendix C
2003 Pumping Test Report



| [ETETTI9TA] Dviscaof Emioumestal Heals | o ) . | :
M DH S a——— .. Aquifer Test Plan
P.O. Box 64975 - ) '

Public Water Supply ID: _1270050 ‘PWS Name: _City of St. Louis -Park

Contact

Aquifer Test Contact: Paul Kubesh
Conh‘getor Name & Address: _SEH Inc.
3535 Vadnais Ctr. Dr.

Clty,State,an St., paﬁl MN 55110
" Phome: 651. 4902165 Fax: 651.490, 2150

Proposed »\qu:f(l Test \lctho(l

and that was prevmusly conducted on a pubhc well in your water supply system

[d 2. An existing pumping test that meets the requirements of wellhead protecuon rule paxt 4720.5520
and that was previously conducted on another wellina hydrogeologlc setting determlned by the
department to be eqmvalent. _

X 3. Aputnpmgtest conducted on a new or exlstmg pubhc well in your water supply system and that o
.. meets the requuements for larger sized water systems (wellhead protection rule part 4720.5520). | .

Qa4 A pumpmg test conducted on a new or existing pubhc well in your water supply system and that
" meets the requlrements for smaller sized water systems (wel]head protectlon rule part 4720.5530). |

|3 5 An existing pumping test that does not meet the requlrements of wellhead protection rule part i
4720.5520 and that was previously conducted on: 1) a public water supply well or 2) another well
in a hydrogeologic setting determined by the department to be equlvalent. ‘

DV 6. An existing specific capacity test or specific capaclty test for the pubhc water supply well.

O 7. Anexisting published transmissivity value.

e Include all pumping test data and the estimated transmissivity value when the aquifef test
- method proposed is one of those specified in Nos. 1, 2,5, 6, or 7 listed above.

HE-01555-01 (6/00) o - A '
1C #140-0606 v o ' ‘ .

1. Anexlsungpumpmgtwtthatmeetsthereqmrememsofwelllmdprotecuonmlepartﬂzo5520 A :



Tcst Descnpﬂon s , ,
Pumped Well Unique No: _206439 . Test Duration (Hours) 24-24-24

Location - Township, | o Puinp Type: Yertical furbine

| Range, Section, Quarters: 117, 2] .8,DCD

Discharge Rate: 1200 Ag.al/min

Number of Observation Wells; _2 | -
' . o . . ~Flow Rate Measuring
BE¥2Confined [ Unconfined .= -  Device Type:

* You must include a map showing the location of the pqmpi__ng‘well and observation well(s).

Rationale for P1 oposcd Tesl Method

| Briefly dwcnbe the rationale for method selected:
‘Municipal Well 11 (Unlque Well No. 206439) w1ll be used as the pump—

-ing well. Municipal Wells 13 and 17 (Unlque Well Nos. 206424 and

147459 respectlvely) will be used as observation wells. The test

will consist of a 24- hour background perlod, followed by a 24 hour .~

umpin er1od d =

are open to. the Mt. Simon Hinckley Aquifer (Municipal Wells 11, 12,

13, and 17) w111 not be Dumped for the duratlon of the. 72-hour

_L__a uifer pump test, except Well 11 wm_

24 hours, durIng the pumping period.

Reviewed by: . - ' .| Approved: 0 Yes [1No | Approval l\)gte:
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.serl TECHNICAL MEMORANDUM

3535 Vadnais Center Drive, St. Paul, MN 55110-5196 651.490.2000  800.325.2055  651.490.2150 FAX
TO: The File
FROM: Craig L. Kurtz, P.G.
DATE: October 15, 2003
RE: St. Louis Park Aquifer Pumping Test

SEH No. A-STLOU0303.00

This Technical Memorandum summarizes the aquifer pumping test on the Mount Simon-
Hinckley Aquifer conducted for the City of St. Louis Park, Minnesota. The test was conducted
in accordance with the Wellhead Protection Rules (MN Rules Chapter 4720.5320 and
4720.5520) and the September 12, 2003 Aquifer Pumping Test Plan submitted to and approved
by Minnesota Department of Health staff.

Test Description

The test was performed on October 5-11, 2003 and consisted of a 39-hour background phase, a
48-hour pumping phase, and a 48-hour recovery phase. Municipal Well 11 (MN Unique Well
No. 206439) was used as the pumping well, and Municipal Well 17 (MN Unique Well No.
147459) was used as the observation well. Municipal Well 11 (the pumping well), in addition to
Municipal Wells 12 and 13 (MN Unique Well Nos. 206456 and 206424 respectively) were also
going to be used as observation wells; however, open and clear access into the wells’ casings
was not possible.

Municipal Wells 11 and 17 are open only to the Mount Simon and Hinckley Sandstone
formations. The approximate distance between Municipal Well 11 and Municipal Well 17 is
5,700 feet.

An electronic pressure transducer and data logger was utilized to monitor and record the
groundwater levels and drawdown in Municipal Well 17. Groundwater level readings were
recorded linearly in Municipal Well 17 at intervals of one and five minutes. The approximate
depth to static groundwater Municipal Well 17 was 385 feet below the access port of the casing.

Prior to the pumping phase of the test, Municipal Wells 11, 12, 13, and 17 were not used for at
least 39 hours. The groundwater level recording equipment was installed in Municipal Well 17
between 9:00 a.m. and 10:00 a.m. on October 6, 2003. The 48-hour pumping phase of the test
was started at 8:41 a.m. on October 7, 2003 and ended at 9:21 a.m. on October 9, 2003. During
this phase, the pumping rate of Municipal Well 11 ranged from 1,184 to 1,368 gallons per
minute (gpm) based on data from the digital totalizer and flow meter. The average pumping rate
over the entire pumping phase of the test was 1,203 gpm. The pumping rates of the well during
the test as recorded from the flow meter and calculated from the totalizer are attached. After the

Short Elliott Hendrickson Inc. . Your Trusted Resource . Equal Opportunity Employer



A-STLOU0303.00
October 15, 2003
Page 2

pump of Municipal Well 11 was shut off, the recovery phase of the test lasted 48-hours, from
9:21 a.m. October 9 until 11:00 a.m. October 11, 2003.

It was determined at the end of the 48-hour pumping phase that the pressure transducer in
Municipal Well 17 had malfunctioned and the recorded data from the pumping phase was
unusable. However, the pressure transducer was serviced and reinstalled in Municipal Well 17
prior to the beginning of the 48-hour recovery phase. The groundwater level data collected
during the recovery phase of the test was usable. Groundwater level data collected during the
background, pumping and recovery phases of the test are saved on a computer disk enclosed with
this Technical Memorandum. The maximum groundwater drawdown observed in the
observation well (Municipal Well 17) was approximately 7.6 feet. The maximum groundwater
drawdown in Municipal Well 11 could not be determined since the well’s casing was
inaccessible.

Data Analysis

The groundwater level recovery data from Municipal Well 17 was analyzed using
AQTESOLV® software. The analysis consisted of matching the data to an appropriate type-
curve resulting in a calculated transmissivity and storativity for the aquifer. A time-drawdown
graph for the data collected from Municipal Well 17 during the recovery phase of the test is
attached.

Results

Based on the results of the analysis, it appears that the aquifer is confined. The Theis (1935)
solution was used to calculate a transmissivity and storativity. The transmissivity value
calculated from the analysis of the recovery phase data from Municipal Well 17 was 1,970
ft*/day. The storativity value for the aquifer calculated from the analysis was 0.00017.

Conclusions

Although the data from the pumping phase of the aquifer pumping test was unusable, the data
collected during the recovery phase appears adequate to estimate the hydraulic characteristics of
the Mount Simon-Hinckley Aquifer in the St. Louis Park area. It appears that a confined-aquifer
solution best represents the hydrogeologic conditions of the Mount Simon-Hinckley bedrock
aquifer in the area of St. Louis Park. The representative transmissivity and storativity values to
be used in the groundwater flow model for the City’s Wellhead Protection Plan will be 1,970
ft*/day and 0.00017 respectively.

CLK/clk/PJK

Attachments: Pumping Rates Summary
Time-Drawdown Graph
Computer Disk (Groundwater Level Data)

c: Paul Kubesh, SEH Inc.
Scott Anderson, City of St. Louis Park

\spfiles1\splitpt\stiou\030300\pump h




Pumping Rates
Mount Simon-Hinckley Aquifer Pumping
Test

St. Louis Park Wellhead Protection Plan
October 5-11, 2003

Pumping
Date Time Elapsed Rate
Time

(gpm)
10/7/03 8:45 4 1368
10/7/03 8:50 9 1316
10/7/03 8:55 14 1329
10/7/03 9:00 19 - 1329
10/7/03 9:05 24 1316
10/7/03 9:10 29 1329
10/7/03 9:15 34 1303
10/7/03 9:20 39 1316
10/7/03 9:25 44 1303
10/7/03 9:30 49 1289
10/7/03 9:35 54 1289
10/7/03 9:40 59 1289
10/7/03 9:45 64 1289
10/7/03 11:33 172 1250
10/7/03 11:45 184 1237
10/7/03 14:25 344 1224
10/7/03 20:30 709 1211
10/8/03 8:15 1414 1197
10/8/03 19:25 2084 1184
10/9/03 9:15 2914 1184
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Appendix D
MLAEM Groundwater Flow Model Dataset



Appendix E

Model Calibration Results
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Appendix F
ArcView® GIS Files



Appendix G
MDH Well Vulnerability Scoring Sheets



Page 1
07/17/2003

PWSID . 1270050 TIER D2
SYSTEM NAME: Saint Louis Park WHP RANK : 0
WELL NAME : Well #3 UNIQUE WELL #: 00206440

COUNTY:  Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 8 QUARTERS: DCDB
CRITERIA DESCRIPTION POINTS
Aquifer Name ST. PETER
DNR Geologic Sensitivity Rat1ng H L Score: 0 vulnerable
Geologic Data From Well Record
Year Constructed : 1938
Construct1on Method : Cable Tool/Bored 0
Cas1n8 ﬁth ; 103 10
Well Dept : 286
Casing grouted into borehole? Unknown 0
Cement grout between casings? Unknown 5
A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 900 10
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown 0
Maximum nitrate detected <1.0 08/01/1975 0
Maximum tritium detected Unknown 0
Carbon-14 age Unknown 0

Wellhead Protection Score

Wellhead Protection Vulnerability Rat1ng

COMMENTS

High score is based on the well is cased only to the top of the

hole into the St. Peter.

25
VULNERABLE

Platteville and open



Page 1

07/17/2003
PWSID : 1270050 TIER
SYSTEM NAME: Saint Louis Park WHP RANK ; 0
WELL NAME : Well #4 UNIQUE WELL #: 00200542
COUNTY: Hennepin TOWNSHIP NUMBER: 28 RANGE: 24 SECTION: 7 QUARTERS: BDAD
CRITERIA DESCRIPTION POINTS
Aquifer Name : PRAIRIE DU CHIEN-JORDAN
DﬂR Geologic Sensitivity Rating: VL L Score: 0 0
Geologic Data From : Well Record
Year Constructed : 1946 ‘
Construction Method : Cable Tool/Bored 0
Casing Depth : 304 5
Well Dept : 503
Casing grouted into borehole? Yes 0
Cement grout between casings? Yes 0
A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 900 10
Non-THMS VOCs detected? Vinyl Chloride 11/02/1996  vulnerable
Pesticides detected? Unknown 0
Maximum nitrate detected : <1.0 08/01/1975 0
Maximum tritium detected : Unknown 0
Carbon-14 age : Unknown 0
Wellhead Protection Score : 1
Wellhead Protection Vulnerability Rating: VULNERABLE
Assessed By: : WALSHJ1

COMMENTS
Very low score is based on the presence of the Glenwood and basal St. Peter confining
layers. VULNERABLE BASED ON TRITIUM DATA FROM OTHER CITY WELLS.



Page

07/17/2003

PWSID - 1270050 TIER 2
SYSTEM NAME: Saint Louis Park WHP RANK : 0
WELL NAME : Well #5 UNIQUE WELL #: 00203196
COUNTY: Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 18 QUARTERS: DABA
CRITERIA DESCRIPTION POINTS

Aquifer Name PRAIRIE DU CHIEN- JORDAN
DNR Geologic Sensitivity Rat1ng VL L Score: 0 0
Geologic Data From Well Record :
Year Constructed : 1947
Construction Method : Cable Tool/Bored 0
Cas1n8 Depth : 305 5
Well Dept : 465
Cas1ng grouted into borehole? Yes 0
Cement grout between casings? - Yes 0
A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 1200 20
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown . 0
Maximum nitrate detected : <1.0 08/01/1975 0
Maximum tritium detected : Unknown 0
Carbon-14 age : Unknown 0
Wellhead Protection Score 25
Wellhead Protection Vulnerability Rat1ng VULNERABLE
Assessed By: WALSHJ
COMMENTS

Very low rating is based on the presence of the Glenwood and basal St.Peter confining
layers. VULNERABLE RATING BASED ON TRITIUM RESULTS FOR OTHER CITY WELLS.



Page 1

07/17/2003

PWSID . 1270050 TIER : 2

SYSTEM NAME: Saint Louis Park WHP RANK 0

WELL NAME : Well #6 UNIQUE WELL #: 00206457

COUNTY: Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 21 QUARTERS: CDBD
CRITERIA DESCRIPTION POINTS

Aquifer Name PRAIRIE DU CHIEN-JORDAN

DNR Geologic Sensitivity Rat1ng VL L Score: 1 0
Geologic Data From - Well Record

Year Constructed : 1948

Construction Method : Cable Tool/Bored 0
Cas1n8 Depth : 303 5

Well Dept : 482

Casing grouted into borehole? Yes 0

Cement grout between casings? Yes 0 .

A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0

Wood or masonry casing? , No 0

Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 1000 10
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown 0
Maximum nitrate detected : <0.4 04/12/1990 0
Maximum tritium detected : 8.0 12/17/1991 vulnerable
Carbon-14 age : Unknown 0
Wellhead Protection Score 15
Wellhead Protection Vulnerability Ratwng VULNERABLE

COMMENTS

¥ery low rating is based on the presence of the Glenwood and basal St.Peter confining
ayers.



PWSID . 1270050 :
SYSTEM NAME: Saint Louis Park
WELL NAME : Well #

UNIQUE WELL #

Page 1
07/17/2003

COUNTY: Hennepin

CRITERIA

Aquifer Name

DNR Geologic Sensitivity Rat1ng
Geologic Data From

Year Constructed

Construction Method

Cas1n8 Depth
Well Dept

Casing grouted into borehole?
Cement grout between casings?

A11 casings extend to land surface?
Gravel-packed casings?

Wood or masonry casing?

Holes or cracks in casing?
Isolation distance violations?

Pumping Rate:

Non-THMS VOCs detected?
Pesticides detected?
Maximum nitrate detected
Maximum tritium detected

Carbon-14 age

TOWNSHIP NUMBER: 117 RANGE:

DESCRIPTION

PRAIRIE DU CHIEN-JORDAN

Score: 0
Well Record

1952
Cable Tool/Bored
247

446
Yes
Yes
Yes
No
No
Unknown
Unknown
1200

Unknown
Unknown
<1.0 08/01/1975
Unknown
Unknown

21 SECTION:

8 QUARTERS: BDDA

POINTS

OO0 OOOOCODODOOO (@ Fan]

Wellhead Protection Score
Wellhead Protection Vulnerability Rat1ng

COMMENTS

25
NOT VULNERABLE

Very low rating is based on the presence of the Glenwood and basal St.Peter confining

layers.



PWSID : 1270050
SYSTEM NAME: Saint Louis Park
WELL NAME : Well #

TIER
WHP RANK
ONIQUE WELL #:

Page 1
07?17/2003

COUNTY: Hennepin

CRITERIA

Aquifer Name

DNR Geologic Sensitivity Rat1ng
Geologic Data From

Year Constructed

Construction Method

Cas1n8 Depth
Well Dep

Casing grouted into boreho]e7
Cement grout between casings?

A1l casings extend to land surface?
Gravel-packed casings?

Wood or masonry casing?

Holes or cracks in casing?
Isolation distance violations?

Pumping Rate:

Non-THMS VOCs detected?

Pesticides detected? :
Maximum nitrate detected
Maximum tritium detected

Carbon-14 age

TOWNSHIP NUMBER: 117 RANGE:

DESCRIPTION

PRAIRIE DU CHIEN-JORDAN

Score:
Well Record

1955
Cable Tool/Bored
343
507
Unknown
Unknown
Yes

No

No
Unknown
Unknown
1000

Unknown

Unknown
<0.4 04/12/1990
Unknown
Unknown

22 SECTION:

1 QUARTERS: DACD

POINTS

_
OCOCOOOOD OCOOOOOOQOUIO 1o

Wellhead Protection Score

Wellhead Protection Vulnerability Rat1ng

COMMENTS

30
NOT VULNERABLE



Page 1

0771772003
PWSID : 1270050 TIER : 2
SYSTEM NAME: Saint Louis Park WHP RANK 0
WELL NAME : Well #9 UNIQUE WELL #: 00206437
COUNTY:  Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 8 QUARTERS: BDDB
CRITERIA DESCRIPTION POINTS
Aquifer Name PRAIRIE DU CHIEN-JORDAN
DNR Geologic Sensitivity Rat1ng VL L Score: 5 15
Geologic Data From Well Record
Year Constructed : 1956
Construct1on Method : Cable Tool/Bored 0
Cas1n8 ﬁth : 289 5
Well Dept : 473
Casing grouted into borehole? Yes 0
Cement grout between casings? Yes 0
A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 1200 ' 20
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown 0
Maximum nitrate detected ; <1.0 08/01/1975 0
Maximum tritium detected : Unknown 0
Carbon-14 age : Unknown 0
Wellhead Protection Score 40
Wellhead Protection Vulnerability Rat1ng NOT VULNERABLE

COMMENTS
Very Tow score 1is based on the thickness of shale reported in the St.Peter Sandstone and
does not include the presence of the Glenwood confining layer.



Page 1
07/17/2003
PWSID . 1270050 TIER : 2
SYSTEM NAME:  Saint Louis Park WHP RANK 0
WELL NAME : Well #10 UNIQUE WELL #: 00206442
COUNTY: Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 8 QUARTERS: DCDB
CRITERIA DESCRIPTION POINTS
Aguifer Name PRAIRIE DU CHIEN-JORDAN
DNR Geologic Sensitivity Rat1ng VL Score: 0
Geologic Data From Well Record
Year Constructed 1955
Constructwon Method Cable Tool/Bored 0
Cas1n8 ﬁth 316 5
Well Dept 500
Casing grouted into boreho]e? Yes 0
Cement grout between casings? Yes 0
A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 800 10
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown 0
Maximum nitrate detected <0.4 08/14/1991 0
Maximum tritium detected Unknown 0
Carbon-14 age Unknown 0
Wellhead Protection Score 15
Wellhead Protection Vulnerability Rat1ng VULNERABLE
Assessed By: WALSHJ

COMMENTS

Very low rating is based on thSUEresence of the Glenwood and St.

layers.

Drift rating is L-2
WELLS.

Peter confining
NERABLE RATING BASED ON TRITIUM DATA FROM OTHER CITY



PWSID - 1270050
SYSTEM NAME: Saint Louis Park
WELL NAME : Well #11

TIER
WHP RANK
UNIQUE WELL #

Page 1
07/17/2003

COUNTY: Hennepin

CRITERIA

Aquifer Name

DNR Geologic Senswt1v1ty Rat1ng
Geologic Data From

Year Constructed

Construction Method

Cas1n8 Depth
Well Dept

Caswn% grouted into borehole?
grout between casings?

A1l casings extend to land surface?
Gravel-packed casings?
Wood or masonry casing?
Holes or cracks in casing?
Isolation distance violations?

Cemen

Pumping Rate:

Non-THMS VOCs detected?
Pesticides detected?
Maximum nitrate detected
Maximum tritium detected

Carbon-14 age

TOWNSHIP NUMBER: 117 RANGE:

DESCRIPTION
MT. SIMON

Score: 14
Well Record

1960
Cable Tool/Bored
880

1093
Unknown
Unknown
Yes

No

No
Unknown
Unknown
1000

Unknown
Unknown
0.1 01/15/1987
Unknown
Ancient

21 SECTION:

8 QUARTERS: DCDB

POINTS

—
ODOOOO OOCOCOOOUIO OO

1
N

Wellhead Protection Score
Wellhead Protect1on Vulnerability Rat1ng

COMMENTS

-5
NOT VULNERABLE



PWSID - 1270050
SYSTEM NAME: Saint Louis Park
WELL NAME : Well #12

TIER
WHP RANK

UNIQUE WELL #

Page 1
07/17/2003

0
00206456

COUNTY: Hennepin

CRITERIA

Aquifer Name

DNR Geologic Sensitivity Rat1ng
Geologic Data From

Year Constructed

Construction Method

el Depth

Cas1n% grouted into borehole?

grout between casings?

A1l casings extend to land surface?
Gravel-packed casings?

Wood or masonry casing?

Holes or cracks in casing?
Isolation distance violations?

Cemen

Pumping Rate:

Non-THMS VOCs detected?
Pesticides detected?
Maximum nitrate detected
Maximum tritium detected

Carbon-14 age

TOWNSHIP NUMBER: 117 RANGE:

DESCRIPTION
MT. SIMON

Score: 12
Well Record

1965
Cable Tool/Bored
900
1095
Unknown
Unknown
Yes

No

No
Unknown
Unknown
1000

Unknown
Unknown
<0.4 04/12/1990
Unknown
Ancient

21 SECTION:

21 QUARTERS: CDBD
POINTS

—
ODOODODOO ODOOOOODDOOIO OO

1
N

Wellhead Protection Score
Wellhead Protection Vulnerability Rat1ng

COMMENTS

-5
NOT VULNERABLE



PWSID 1270050
SYSTEM NAME: Saint Louis Park
WELL NAME : Well #13

TIER
WHP RANK :
UNIQUE WELL #:

Page 1
07/17/2003

0
00206424

COUNTY: Hennepin

CRITERIA

Aquifer Name

D R Geologic Sensitivity Rat1ng
Geologic Data From

Year Constructed

Construction Method

Cas1n8 Depth
Well Dept

Casing grouted into borehole?
Cement grout between casings?

A1l casings extend to land surface?
Gravel-packed casings?

Wood or masonry casing?

Holes or cracks in casing?
Isolation distance violations?

Pumping Rate:

Non-THMS VOCs detected?
Pesticides detected?
Maximum nitrate detected
Maximum tritium detected

Carbon-14 age

TOWNSHIP NUMBER: 117 RANGE:

DESCRIPTION
MT. SIMON

Score: 14
Well Record

1964

Cable Tool/Bored
891

1045

Yes

Yes

Unknown
Unknown
<0.4 04/12/1990
Unknown
Ancient

21 SECTION:

4 QUARTERS: CCDA
POINTS

’.—l
OODODOO OO OOOOOO OO

1
nNO

Wellhead Protection Score
We11head Protection Vulnerability Rat1ng

COMMENTS

-10
NOT VULNERABLE



Page 1
0771772003

PWSID - 1270050 TIER : 2
SYSTEM NAME: Saint Louis Park WHP RANK 0
WELL NAME : Well #14 UNIQUE WELL #: 00227965
COUNTY: Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 4 QUARTERS: CCDA
CRITERIA DESCRIPTION POINTS
Aquifer Name PRAIRIE DU CHIEN-JORDAN
DNR Geologic Sensitivity Rat1ng L L Score: 1 20
Geologic Data From Data Inferred From Nearby Wells
Year Constructed 1964
Construct1on Method Cable Tool/Bored 0
Cas1n8 ﬁth 389 5
Well Dept 485
Casing grouted into borehole? Yes 0
Cement grout between casings? Yes 0
A1l casings extend to land surface? No 10
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 1000 10
Non-THMS VOCs detected? Trans-1,2-Dichloroethylen 06/06/1992 vulnerable
: Cis-1,2-Dichloroethylene  06/06/1992
_ Tr1ch1oroethy1ene 06/06/1992
Pesticides detected? Unkno 0
Maximum nitrate detected <0.4 04/12/1990 0
Maximum tritium detected 10.1 vulnerable
Carbon-14 age Modern 0
Wellhead Protection Score 45
Wellhead Protection Vulnerability Rat1ng VULNERABLE

COMMENTS

L score is taken from the geologic log of city well # 13.



Page 1
} 07/17/2003
PWSID . 1270050 - TIER : 2

SYSTEM NAME: Saint Louis Park WHP RANK 0
WELL NAME : Well #15 UNIQUE WELL # 00215447
COUNTY: Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 8 QUARTERS: DCDB
CRITERIA DESCRIPTION POINTS
Aquifer Name JORDAN
DNR Geologic Sensitivity Rat1ng VL L Score: 0 0
Geologic Data From Data Inferred From Nearby Wells
Year Constructed : 1969
Construction Method : Unknown 5
Cas1n8 Depth : 402 0
Well Dept : 503
Casing grouted into borehole? Yes 0
Cement grout between casings? Yes 0
A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 1200 20
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown 0
Maximum nitrate detected . <1.0 08/01/1975 0
Maximum tritium detected : Unknown 0
Carbon-14 age : : Unknown 0
Wellhead Protection Score 25
Welthead Protection Vulnerability Rat1ng VULNERABLE
Assessed By: ' WALSHJ
COMMENTS
Very low rating is based on the presence of the Glenwood and St. Peter confining

Tayers. VULNERABLE BASED ON TRITIUM DATA FROM OTHER CITY WELLS.



Page 1

07/17/2003

PWSID - 1270050 TIER : 2
SYSTEM NAME: Saint Louis Park WHP RANK 0
WELL NAME : Well #16 UNIQUE WELL #: 00203187
COUNTY: Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 7 QUARTERS: BBAA
CRITERIA DESCRIPTION POINTS
Aﬂu1fer Name JORDAN

DNR Geologic Sensitivity Rat1ng VL L Score: 0 0
Geologic Data From Well Record
Year Constructed : 1973 ,
Construction Method : Cable Tool/Bored 0
Cas1n8 Depth : 425 0
Well Dept : 500
Casin grouted into borehole? Yes 0
Cement grout between casings? Yes 0
A1l casings extend to land surface? Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 1000 10
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown 0
Maximum nitrate detected : <1.0 08/01/1975 0
Maximum tritium detected : Unknown 0
Carbon-14 age : Unknown 0
Wellhead Protection Score 10
Wellhead Protection Vulnerability Rat1ng VULNERABLE
Assessed By: WALSHJ
COMMENTS
Very Tow rating is based on the presence of the Glenwood and St. Peter confining

LE Egs Drift score is L-2. VULNERABLE RATING BASED ON TRITIUM DATA FROM OTHER CITY
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| 07/17/2003
PWSID : 1270050 TIER D2
SYSTEM NAME: Saint Louis Park WHP RANK ; 0
WELL NAME : Well #17 UNIQUE WELL #: 00147459
COUNTY: Hennepin TOWNSHIP NUMBER: 117 RANGE: 21 SECTION: 18 QUARTERS: DABB
CRITERIA DESCRIPTION POINTS
Aﬁuifer Name : MT. SIMON
DNR_Geologic Sensitivity Rating: VL L Score: 13 0
Geologic Data From : Well Record
Year Constructed : 1983
Construction Method : Cable Tool/Bored 0
Casing Deﬁth : 818 0
Well Dept ; 1085
Casing grouted into borehole? Yes 0
Cement grout between casings? Yes 0
A1l casings extend to land surface?  Yes 0
Gravel-packed casings? No 0
Wood or masonry casing? : No 0
Holes or cracks in casing? Unknown 0
Isolation distance violations? Unknown 0
Pumping Rate: 800 10
Non-THMS VOCs detected? Unknown 0
Pesticides detected? Unknown 0
Maximum nitrate detected : <0.1 06/18/1996 -0
Maximum tritium detected : Unknown 0
Carbon-14 age : Ancient -20
Wellhead Protection Score ' : -10
Wellhead Protection Vulnerability Rating: NOT VULNERABLE
COMMENTS
Very Tow score is based on the thickness of the St. Lawrence and Eau Claire confining
layers taken from a gamma log. This score does not reflect the thickness of the

basal St. Peter confining layer.



Appendix B

Potential Contaminant Source Inventory Data



ST. PETER AQUIFER MAW

Address Well Data
Unique# Number Street Name Diameter Static Depth Code Comments
165585 4" nfa n/a B  Locking cap 05/26/94
200538 n/a na n/a B  Sealed since 1962
200541 4" na na B Capped not sealed 06/14/94
200962 na na n/a B  Sealed per Wm M. Gregg
200993 ?7 wW2a23?
201064 A No such address 06/03/94
201066 C Card 05/27/94
201087 C Card 06/15/94
203085 4" na n/a B  Sealed Bergerson in Club House 92 or 93
203184 B  Sealed per owner 06/15/94
203185 12" 170" 560' B Connected S. Well 3rd Tee 05/13/94
203185 8" n/a 500 D Connected N. Well E. of Club House 5/94
203186 na na n/a B  Sealed 05/16/94
203189 B  No well per owner 05/23/94
203194 A No such address 05/27/94
203195 4" na 300 D Connected 05/17/94
203200 ?  Hopkins
203602 2" 50' 128 B  Sealed 10/9/94
203603 ?  Hopkins
203605 ?  Hopkins
203610 ? Edina
206331 n/a nfa na B  Sealed #1 05/23/94
206422 2" 40" 48 B Sealed 11/19/93
206423 n/a na 75 B  Sealed 08/21/87
206434 A Not located 05/17/94
206440 n/a na n/a B Sealed #2 05/23/94
206449 4" 41" 200+ D Open 05/19/94
206451 4" 27 98 B  Not sealed 05/17/94 Well 1437
206459 ? Edina
206460 ? Edina
206464 ? Edina
1/3/2005 Page 1



ST. PETER AQUIFER MAW

Unique# Numbet Street Name Diameter Static Depth Code Comments
208466 A No such address 05/27/94
208477 ? Edina
208481 ?  Hopkins
206483 ?  Hopkins
206484 ? Edina
206486 ? Edina
208493 ? Edina
216029 C Card 05/18/94
216051 4" na n/a B W27 7 06/02/94 Open
216052 6" na 18 B  Sealed 04/12/90
216057 A Not located 06/15/94
216058 2" na n/a B  Open not sealed 05/23/94
216061 A No such address
216064 3" na 160 B Connected 05/23/94
216088 A Bloomington
216069 A No such address 05/26/94
216070 ?  Hopkins
216072 A ?

216074 A ?

216075 A Torn down 06/15/94
216076 A Not located 05/27/94
216077 *  Which One? 06/02/94
216078 n/a nfa n/a B  Sealed 06/03/94
216079 A 7

216080 A not located 05/10/94
216086 A not located 05/11/94
216089 C Card 05/23/94
216090 71/2* nfa 70 B  Connected 05/19/94
216101 A ?

216102 A ?

216103 A ?

1/3/2005

Page 2



Unique# Number

Street

Name

ST. PETER AQUIFER MAW

Diameter

Static Depth Code

Comments

216105

216108

218162

218186

222944

227901

227957

227960

227961

231613

232501

232502

232503

232504

232505

232507

232508

232509

232510

232511

232512

232513

232517

232522

232523

232528

232529

232530

232531

232532

232533

1/3/2005

6n

on

on

4"

n/a

4 1/2°

4"

6"

4"

n/a

n/a

n/a

n/a

n/a

20'

n/a

80'

120'

>

>

> >

not located 05/10/94
Edina

No such address 06/14/94
Not located 05/26/94

Not located 05/26/94

No such address 05/17/94
Not located 06/02/94
Open 05/27/94

Connected 05/13/94

No such address

Not located 05/17/94
Edina

Only 1 on property

Connected 05/16/94 not running

Card 05/16/94

Connected 05/16/94

Sealed before 1988

Card 05/16/94, no answer 06/16/94

Connected 05/16/94

Card 05/16/94

Edina

Connected 06/16/94

Card 05/16/94 must call 1st

Connected 05/17/94

Not located 05/17/94

Not located 05/17/94

Sealed 1993

Card 05/18/924

Connected 05/17/94

Page 3



ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232535 2" 177 86 B  Sealed 02/26/90
232536 n/a na n/a B  Sealed before 1961, 06/16/94
232537 C Card 05/17/94
232538 B  No well per owner 05/17/94
232548 B  Scott said don't do
232547 B  Scott said don't do
232549 C Card 06/15/94
232550 2" na n/a B  Open 05/26/94
232551 A 7
232552 C Card 05/17/94, no answer 06/16/94
232553 A Not located 05/17/94
232554 B  No well per owner 05/17/94
232555 A Not located 05/17/94
232559 A Not located 06/15/94
232560 C Card 05/18/94
232564 A SEE CARD 06/03/94
232565 2" nfa 105 B Sealed 10/08/86
232566 A No such address 05/16/94
232568 A Not located 05/18/94
232569 A Not located 05/19/94
232570 A No such address
232572 A Not located 06/15/94
232573 A No such address
232575 C Card 06/03/94
232576 A Not located 05/23\94
232577 A Not located 05/16/94
232578 A No such address
232580 4 na n/a B  Connected 06/16/94
232581 8th St. A No such address
232583 2" nfa n/a B  Connected 05/19/94
232584 4" na n/a B  Not sealed 06/16/94

1/3/2005 Page 4



ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232585 2" nwa n/a B  Connected 05/19/94
232586 A Not located 05/23/94
232587 2" 60' 90 B  Sealed 09/26/88
232588 n/a na n/a B  Not sealed 06/03/94 not accessable
232589 2" 60" 74’ B Sealed 06/09/92
232590 2" 34" 110 B  Sealed 08/05/91
232591 25" na 7% B Sealed 07/13/84
232592 C Card left 05/13/94
232593 2" na n/a B Connected running 05/13/94
232594 3" 21 58 B  Sealed 05/14/93
232597 n/a na na C Card 05/26/94
232599 B Golden Valley
232600 A Not located 06/15/94
232601 C Card 05/23/94
232602 B  Sealed per owner 05/27/94
232604 2" na n/a B  Sealed 05/26/94
232606 A Not located 05/26/94
232608 A No such address
232609 3 na 70 B  Sealed 03/09/87
232610 2" 60' 65 B  Sealed 12/18/90
232611 2* 30" 4% B  Sealed 04/12/93
232612 n/a na n/a B  Open 06/03/94
232616 B  Open per owner 05/27/94
232621 2" 45 70 B  Sealed 10/13/88
232622 n/a na n/a B  Sealed 06/00/94
232624 A No such address 05/27/94
232625 4" na na B  Connected 06/16/94
232626 C Card 05/27/94
232627 2" 25' 55 B Sealed 06/02/88
232628 n/a na n/a B Not accessable 06/14/94 Buried down
232629 2’ 17" 53 B  Sealed 06/13/89

1/3/2005 Page 5



ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232630 C Card 05/31/94
232631 n/a nfa n/a B  Sealed since 1960 under pool
232632 3" na n/a B  Connected 06/03/94
232633 C  Card 06/03/94
232634 A Not located 06/03/94
232635 A No such address 06/15/94
232636 C Card 06/15/94
232837 4" nfa n/a B  Connected 06/16/94
232638 2" na n/a B Connected 06/03/94
232840 n/a na n/a B Sealed
232641 2" 30" 65 B  Sealed 06/27/88
232642 2" na 80 B  Sealed 03/26/86
232643 C Card 05/18/94
232644 4" 36 82 B  Sealed 08/30/89
232645 C Card 06/14/94
232653 4" na n/a B  Connected 06/14/94
232654 A No such address 06/14/94
232656 C Card 05/26/94
232657 B  M.H. in yard possible well 06/14/94
232658 C Card 06/15/94
232662 n/a nfa n/a B  Not sealed 06/14/94
232663 C Card 06/14/94
232665 n/a na n/a B  Connected 05/13/94 rear steps lawn only
232668 3" na n/a B  Connected not used 05/13/94
232671 A Not located 05/10/94
232672 A Not Located 05/13/94
232673 B No well per owner 05/13/94
232674 6" na n/a B  Connected lawn use 05/13/94
232675 C Card left 05/13/94
232677 2* nfa 118 B  Sealed 07/20/93
232679 41/2" na n/a B  Sealed 08/03/1987

1/3/2005
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ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232680 n/a na n/a B  Capped not properly sealed 05/2794
232684 2" 60t 7t B  Sealed 06/23/92
232685 C Card 06/14/94
232686 4" 36 108 B  Sealed 02/15/90
232688 C Card 05/19/94, no answer 06/16/94
232689 C Card 05/17/94
232690 3" na n/a B  Connected not used 05/13/94
232691 C Card 05/16/94
232692 2" na 60 D  Not sealed 06/16/94
232693 n/a na n/a B  Sealed before 1988
232694 2" 45' 8% B  Sealed 07/07/86
232695 C Card 06/15/94
232696 2" 48" 92 B  Sealed 12/01/89
232697 4" 36" 108 B  Sealed 02/15/90
232698 2" na n/a B  Sealed 08/26/86
232699 n/a nfa na B  Sealed per owner before 1989
232700 ? Edina
232701 A Not located 05/27/94
232702 4" na 90 B  Connected 05/13/94
232703 1.25" na 24 B  Sealed 03/01/93
232704 C  Card 05/16/94, no answer 06/16/94
232705 2" 20" 3% B  Sealed 04/09/90
232706 ?  Hopkins
232708 ?  Hopkins
232709 ?  Hopkins
232710 ?  Hopkins
232712 4" 200 112 B  Sealed 09/25/92
232713 ?  Hopkins
232714 ?  Hopkins
232715 ?  Hopkins
232717 ?  Hopkins
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ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232718 ?  Hopkins
232719 ?  Hopkins
232720 ?  Hopkins
232721 ?  Hopkins
232723 ?  Hopkins
232724 A No such address 05/31/94
232725 ?  Hopkins
232737 4" 20° 8¢ B Sealed 8/13/92
232738 9" na 80 B  Connected 05/17/94
232742 4* 50' 72 B  Sealed 01/23/91
232744 n/a na n/a B  Sealed 05/31/94 under driveway
232745 n/a na n/a B  Sealed 05/27/94
232748 B Sealed per owner 05/16/94
232747 2" na n/a B Sealed 09/16/86
232748 B  Sealed per owner
232749 2" na n/a B * Not Sealed Properly 05/16/94
232750 B  Not located per owner 05/23/94
232752 B  No well per owner 06/15/94
232753 2" na n/a B  Connected 06/02/94
232755 2" na 80 D 8/26/1994
232757 B  Sealed per owner
232759 n/a na n/a B  Sealed per owner
232761 A No such address 05/27/94
232762 2" 50' 75 B  Sealed 09/10/93
232763 C Card left 05/13/94
232764 B Not located 05/31/94 per inspections
232766 A No such address
232767 2" n/a 70 B  Sealed 02/10/89
232769 4" na n/a B  Connected 06/15/94
232770 3" na nfa B  Capped Not sealed 06/03/94
232772 2" 108" 115 B Sealed 11/20/90
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ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232773 A Same as 5719 Goodrich
232774 B No Well per owner 05/18/94
232775 C Card 06/03/94
232776 C Card 06/03/94
232777 C Card 06/03/94
232778 n/a nfa n/a B  Sealed 06/02/94
232779 C Card 05/31/94
232781 na nfa n/a B  Open 05/27/94
232782 C Card 05/16/94
232783 11/4* na 21 B  Sealed 05/24/90
232784 2" n/a 60 B Sealed 02/26/88
232786 C Card 05/31/94
232787 n/a na n/a B Sealed 06/16/94
232788 2" 50' 7% B  Sealed 06/20/91
232789 C Card 05/27/94
232790 2" 45' 52 B  Sealed 01/22/91
232792 n/a nfa n/a B  Sealed 05/18/94
232793 B No well per owner 05/26/94
232794 C Card 05/27/94
232795 3" 50" 180 B  Sealed 06/00/42
232796 n/a na nfa B  Sealed per owner 05/19/94
232797 n/a na n/a B  Sealed per owner 05/23/94
232798 C Card 05/17/94
232799 4" na n/a B  Sealed 05/19/94
232800 B  Sealed per owner 05/16/94
232801 C Card 05/27/94
232803 C Card 05/26/94
232804 2" 35 60 B Sealed 03/15/88
232805 C Card 086/02/94
232806 n/a na n/a B  Connected 05/27/94
232807 C Card 05/13/94
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ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232808 n/a na n/a B  Sealed 05/31/94
232811 C Card 06/02/94
232812 C Card 05/26/94
232813 C Card 05/27/94
232814 4" na n/a B  Connected 06/03/94
232815 n/a na n/a B  Sealed 06/03/94
232816 3" na n/a B  Not sealed properly 05/18/94
232817 B No well per owner 05/13/94
232818 4" n/a 60 B  Connected 06/15/94
232819 C Card 06/14/94
232820 C Card left 05/13/94
232821 C Card 05/26/94
232823 C Card 05/27/94
232824 2" 80" 100' B Sealed 09/16/88
232825 A Not located 05/31\94
232826 C Card 06/14/94
232827 2" na 70 B  Sealed 05/03/88
232828 3" 80" 120 B  Sealed 09/18/89
232829 C Card 06/03/94
232831 2" na n/a B Not sealed 05/31/94 owner puts stuff in it
232832 C Card 06/15/94
232833 2" nfa n/a B  Capped 05/31/94 not sealed
232834 C  Card left 05/13/94
232836 3" nfa n/a B  Connected lawn use 05/13/94
232837 4" 277 110 B  Sealed 09/30/90
232838 A not located 01/30/92 per State Health Dept
232839 2" 50' 100 B  Sealed 08/02/90
232841 B  No well per owner 05/16/94
232842 n/a nfa n/a B  Connected 06/16/94 not using
232843 2" na n/a B  Connected 06/14/94 not used
232844 C Card 05/26/94
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ST. PETER AQUIFER MAW

Unique# Number Street Name Diameter Static Depth Code Comments
232845 2" na 90 B Sealed 05/05/88
232846 4" na 210 B Connected 05/18/94
232847 na na nfa B  Sealed 05/27/94
232848 2" na na B  Not sealed property 05/10/94
232849 C Card 05/27/94
232850 C Card 05/18/94
232851 2" 55' 80 B  Sealed 09/26/90
232852 100 D
232855
232856 156 D
232859
232861 106 D
232864 86 D
232865
232866
232867
232868
232869
232870
232871
232873
232874
232875 80 D
232877 100 D
232878
232880 100 D

232881

232882

232883

232885

232889

1/3/2005
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Unique# Number Street Name Diameter Static Depth Code Comments

232880
232892
232893
232894
232895
232900
232901
232902
232903
232905
232906
232910
232911
232912
232914
232915 150 D
232918
232917
232918
232919
232921
232922
232923
232924
232926
232927
232932
232933
232934 80 D

232935

232936
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232937

232938

232940

232948

232947

232948

232949

232952

232956

232961

232962

232964

232971

232977

232982

233308

233309

233311

233312

233313

233314

233317

233318

233319

233320

233323

233326

233328

233331

233332

233334
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Unique# Number Street Name Diameter Static Depth Code Comments

233335

233336

233337

233338

233340

233341

233342

233344

233345

233347

233348

233349

233351

233352

233353

233354

233356

233357

233358

233359

233360

233362

233364

233365

i
i
i
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FEATURE_ID TYPE_CODE TYPE_DESC

52320 AGUNK
33962 LUST
33963 LUST
33972 LUST
34233 LUST
33965 LUST
34307 LUST
12060 RST
20858 RST

54321 AGUNK
53699 AGUNK
34624 LUST
34264 LUST
34363 LUST
34563 LUST
34288 LUST
35584 LUST
2897 RST
17188 RST
11934 RST
2140 RST
2450 RST
20640 RST
12983 RST
12984 RST
1638 RST
41261 VIC

56569 AGSEED
35732 LUST
34710 LUST
2526 RST
2371 RST
41205 VIC

55174 AGUNK
54914 AGUNK
35469 LUST
34010 LUST
26245 LUST
35339 LUST
34068 LUST
35672 LUST
34145 LUST
35733 LUST
35125 LUST
1944 RST
9873 RST
1556 RST
2457 RST
13338 RST
16470 RST
2973 RST
41562 VIC
41565 VIC

Agricultural site unknown

Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Registered storage tank
Registered storage tank

Agricultural site unknown
Agricultural site unknown

Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Voluntary investigative clean-up

Agricultural seed storage site
Leaking underground storage tank
Leaking underground storage tank
Registered storage tank
Registered storage tank

Voluntary investigative clean-up

Agricultural site unknown
Agricultural site unknown

Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Leaking underground storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Registered storage tank
Voluntary investigative clean-up
Voluntary investigative clean-up

FAC_NAME

Minneapolis Golf Club

Equitable Life Ass. Society-south Bld
Equitable Life Ass. Society-tower Bld

Interchange Tower
Interchange Tower
Interchange Tower North
Minneapolis Golf Club
Minneapolis Golf Club
Water Treatment Plant #16

Scottslandscape Services
Suburban Ground Maintenance
Bury & Carlson Inc

Coynes Giftware/MNDOT
Former Bury Carlson Site

Golden Hills Business Park Dvlp li&iii

MNDOT/I-394/walvac
Treaures Island

Bury & Carlson Inc

C & L Management
Former - Furniture & Giftware Store
Honeywell Inc

Monarch Food Service
Park Place Office Center
Sp 2789-17/Parcel 26
Sp 2789-17/Parcel 37G
Westside Office Park
Honeywell, Inc

!enox l!ommunl'y Center

Saint Louis Park Service Center
Lenox Community Center

Saint Louis Park Mobil Service Center

Fina Unit 7523

Leslies Swimming Pool Supply
Pets Unlimited

Amoco Ss #5272

City Of Robbinsdale Shop (1992)
Classic Motor Co

Formerly Wilkins Pontiac

Park Nicollet Medical

Park Nicollet Vacant Facility
Sathers Inc

Susan Lindgren Elementary School
Wilkins Pontiac

Amoco SS #5272

Miracle Mile Shopping Center
Parking Lot

Susan Lindgren Elementary School
Tower Place

Westmoreland Hills Condominium
Wilkins Pontiac

Park Nicollet

Wilkins Pontiac

ADDRESS

2001 Flag Ave S
600 Hwy 169

600 S Hwy 169
600 Hwy 169

600 S Hwy 169
600 South Hwy 169
2001 Flag Ave S
2001 Flag Ave S
2012 Flag Ave

1817 Dakota Ave S
5821 Cedar Lake Rd
6008 Wayzata Blvd
5900 Wayzata Blvd
6008 Wayzata Blvd
6030 Wayzata Blvd
5910 Wayzata Blvd
5740 Wayzata Blvd
6008 Wayzata Blvd
6009 Wayzata Blvd
5900 Wayzata Blvd
1625 Zarthan Ave
5901 Wayzata Blvd
5775 Wayzata Blvd
6001 Wayzata Blvd
5910 Wayzata Blvd
6005 Wayzata Blvd
1625 Zarthan Avenue

6715 Minnetonka Blvd
7119 Minnetonka Blvd
6715 Minnetonka Blvd
7119 Minnetonka Blvd
6405 Minnetonka Blvd

4995 Excelsior Blvd
5301 Excelsior Blvd
4701 Excelsior Blvd
4601 Toledo Ave N
4700 Excelsior Blvd
5100 Excelsior Blvd
5000 W 39th St

4951 Excelsior Blvd
7900 Excelsior Blvd
4801 W 41st St

5100 Excelsior Blvd
4701 Excelsior Blvd
5009 Excelsior Blvd - Suite 118
5000 Excelsior Blvd
4801 W 41st St

5264 Excelsior Blvd
4530 W 38th St

5100 Excelsior Blvd
5000 West 39th Street
5100 Excelsior Blvd.

X_COORD

468765.09
468403.9186
468403.9186
468403.9186
468403.9186
468403.9186
468752.7013
468764.2304

468722.977

471560.28
471897 .47
471871.9139
472003.3877
471871.9139
471848.2042
471992.746
472173.6553
471874.2218
471870.4753
472003.4182
471993.4716
472003.3305
472137.4163
471876.2038
471992.7764
471873.3396
471973.8438

471368.06
471232.5813
470823.3377
471234.5009

470819.888
471278.1875

472860.13
472670.53
473180.5665
472648.6724
473176.0743
472787.2364
472893.3233
472886.515
472849.4666
473102.424
472787.2364
473269.1184
472859.5141
472848.7812
473103.3958
472685.6817
473342.5378
472787.0011
472772.0157
472689.3341

Y_COORD

Risk EMZ WELL # Counts

4978928.5 high

4980075.931
4980075.931

high
high

4980075.931 high
4980075.931 high
4980075.931 high
4978928.131 high
4978867.371 high
4978902.962 high

4979175.5 high
4979156 high
4979735.013 high
4979732.966 high
4979735.013 high
4979738.19 high
4979732.984 high
4979732.667 high
4979752.239 high
4979702.294 high
4979750.346 high
4979265.816 high
4979700.346 high
4979700.111 high
4979701.527 high
4979750.364 high
4979701.911 high
4979274.5 high

4977525 high
4977385.887 high
4977385.83 high
4977381.186 high
4977371.955 high
4977375.5 high

4975439 high

4975359 high
4975587.841 high
4975123.757 high
4975602.679 high
4975438.082 high
4975574.879 high
4975463.499 high
4975464.385 high
4975111.499 high
4975438.082 high
4975616.074 high
4975433.641 high
4975472.547 high
4975096.911 high
4975403.075 high
4975781.553 high
4975446.232 high
4975573.815 high
4975451.381 high

NOTHING

8&16
8&16
8&16
8&16
8&16
8&16
8&16
8&16
8&16

13& 14
13&14
13& 14
13&14
13&14
13& 14
13&14
13& 14
13&14
13& 14
13&14
13&14
13&14
13& 14
13&14
13&14
13& 14
13&14

3,10,11,15
3,10, 11,15
3,10,11,15
3,10, 11,15
3,10,11,15
3,10,11,15

ARADARADPDADAEADADRADADDRADDN

6&12

1

- J NN

A

-
©

P> YO

SUMMARY

2 Registered storage tank
6 Leaking underground storage tank
1 Agricultural site unknown

1 Voluntary investigative clean-up

9 Registered storage tank

1 Toxic release site

2 Agricultural site unknown

6 Leaking underground storage tank

2 Leaking underground storage tank
1 Agricultural seed storage site

2 Registered storage tank

1 Voluntary investigative clean-up

7 Registered storage tank

2 Voluntary investigative clean-up

2 Agricultural site unknown

9 Leaking underground storage tank



FEATURE_ID TYPE_CODE TYPE_DESC

?

?
66648 GPIT
66649 GPIT
79808 HWG
72401 HWG
94897 HWG
95263 HWG
79859 HWG
72388 HWG

94489 HWG
94520 HWG
78950 HWG
78878 HWG
78837 HWG
94619 HWG
78838 HWG
78880 HWG
78918 HWG
78902 HWG
94823 HWG
78839 HWG
78920 HWG
78903 HWG
78833 HWG
78948 HWG
70926 HWG
23450 TRS

66627 GPIT
79794 HWG
79848 HWG
100367 HWG
79849 HWG
79778 HWG

78831 HWG
78935 HWG
78832 HWG
94963 HWG
95087 HWG
70928 HWG
78830 HWG
78936 HWG
78829 HWG
95380 HWG
95473 HWG
78955 HWG
78851 HWG

Golf Course

Gravel pit

Gravel pit

Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator

Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Toxic release site

Gravel pit

Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator

Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator
Hazardous waste generator

FAC_NAME
2

Agfa Division Of Bayer Inc

Earls Auto Palace

Interchange Tower Grubb And Ellis
Petrosky And Petrosky

Ridgedale Chiropractic

Tesar Engineering

Alliant Techsystems Inc

Breck School Ice Center

Bury Carlson Inc Former

Center For Diagnostic Imaging
Coin Controlled Washers Inc
Costco Wholesale 377

Federal Bureau Of Investigatio
Golden Wrench Auto Service Inc
Holzer Imported Cars Inc

Home Depot The 2806
Honeywell

Northwest Racquet And Swim Clu
Osm And Associates

Passig Chiropractic Pa

Round 2 Recycling Ez Storage
Rycoff Sexton Inc Twin Cities
Wwtc Radio Station

Honeywell

Schutt Realty Co

Bicycle Works The

Blvd Chiropractic Clinic Pa
Lenox Community Center
Oak Knoll Animal Hospital

St Louis Park Service Center

Brown Steven Dr Dental Office
German Auto Works

Gross Susan G Dds

Lindgren Susan Intermediate School
Mall Boxes Etc

Park Nicollet Medical Center C
Park True Value Hardware
Russells Amoco

S And D Dry Cleaners Inc
Typemasters Inc

Wilkins Pontiac Site

Zip Printing

ADDRESS
?

9970 Wayzata Blvd

1300 Ford Rd

600 S Hwy 169 Ste 1585
10613 Crestridge Dr
9950 Wayzata Blvd Ste A
10409 Belmont Rd

1625 Zarthan Ave

5800 Wayzata Blvd

6008 Wayzata Blvd

5775 Wayzata Blvd Ste 190
6012 Wayzata Blvd

5801 W 16Th St

6009 Wayzata Blvd

1341 Colorado Ave S

6011 Wayzata Blvd

5800 Cedar Lake Road
1625 Zarthan Ave S

5525 Cedar Lake Road
5775 Wayzata Blvd Ste 300
5811 Cedar Lake Rd

5605 S Cedar Lake Road
5901 Wayzata Blvd

2306 Brunswick Ave

1625 Zarthan Ave S

7210 Minnetonka Blvd
7200 Minnetonka Blvd
6715 Minnetonka Blvd
7202 Minnetonka Blvd
7119 Minnetonka Blvd

5009 Excelsior Blvd

4825 Excelsior Blvd

5009 Excelsior Blvd Ste 124
4801 W 41St St

5115 Excelsior Blvd

!!! !xce sior ! V!

5025 Excelsior Blvd
4701 Excelsior Blvd
4501 Excelsior Blvd
4524 Excelsior Blvd
5100 Excelsior Blvd
4950 Excelsior Blvd

X_COORD
468,924
468,214
468,209
467,942
468,011
468,410
467,443
467,952
467,611

471975.1797
472116.7564
471806.9059
472012.9758
471803.6766
472081.3658
471847.0787
471668.6866
471845.8724
472072.4615
471975.1797
472269.5127
472012.9758
472055.0373
472208.5682
471912.2153
471626.9847
471975.1797

470943
470735.4655
470745.0373
471236.4505
470743.1229
470828.8813

472837.7484
473054.8369
472837.7484
473084.6914
472771.9379
472685.6242
472882.7132
472825.3443
473181.5167
473404.4136
473379.9152
472763.9371

472875.445

Y_COORD Risk
4,978,828 medium
4,980,038 medium
4,979,638 medium
4,980,145 medium
4,979,786 medium
4,980,072 medium
4,979,629 medium
4,980,143 medium
4,979,442 medium

4979270.915 medium
4979726.874 medium
4979804.986 medium
4979669.012 medium
4979804.896 medium
4979387.096 medium
4979685.622 medium
4979671.839 medium
4979685.772 medium
4979135.208 medium
4979270.915 medium
4978935.853 medium
4979669.012 medium

4979129.79 medium
4978984.047 medium
4979677.515 medium
4979057.315 medium
4979270.915 medium

4978014 medium
4977416.554 medium
4977416.643 medium
4977376.177 medium
4977416.625 medium
4977402.138 medium

4975439.542 medium
4975528.638 medium
4975439.542 medium
4975107.007 medium
4975421.594 medium
4975303.216 medium
4975457.957 medium
4975434.462 medium
4975584.191 medium

4975704.44 medium
4975695.654 medium
4975447.901 medium
4975494.932 medium

NOTHING

EMZ WELL # Counts

8&16
8&16
8&16
8&16
8&16
8&16
8&16
8&16
8&16

I N N N NN N NN

6&12

1

[7-JR OGN

A A A A aaaaaaaaaaaa

=
©

I J O

A Ao

17

13

SUMMARY

Hazardous waste generator
Gravel pit

Hazardous waste generator

Hazardous waste generator
Gravel pit

Hazardous waste generator



FEATURE_ID TYPE_CODE TYPE_DESC FAC_NAME ADDRESS X_COORD Y_COORD Risk EMZWELL # Counts SUMMARY

127912 HTL Hotel/Motel Dillon Inns 10420 Wayzata Blvd 467582.7 4980030 low 8&16 1 2 Hotel/Motel
127904 HTL Hotel/Motel Holiday Inn Minneapolis West 9970 Wayzata Blvd 468163.3 4980071 low 8&16 1
2
45061 ARP Air release point Bury And Carlson Inc 6008 Wayzata Blvd 471862.2 4979730 low 13& 14 1 2 Airrelease point
45130 ARP Air release point Honeywell 1625 Zarthan Ave S 471975.7 4979271 low 13& 14 1 2 Hotel/Motel
127897 HTL Hotel/Motel Sheraton Park Place Hotel 1500 Park Place Blvd  472226.9 4979694 low 13& 14 1
129606 HTL Hotel/Motel Super 8 Golden Valley 6300 Wayzata Blvd 471791.9 4979793 low 13& 14 1
4
47398 SCH School Lenox School 471254.6 4977333 low 3,10, 11,15 1 1 School
62660 PRK Park Bronx Park 470992.6 4977550 low 3,10, 11,15 1 1 Park
2
63276 PRK Park Minikahda Vista Park 473766.7 4975378 low 4 1 3 Park
63738 PRK Park Weber Field 473830.9 4975008 low 4 1 1 Restaurant
63792 PRK Park Yale Gardens Park 472713.3 4975105 low 4 1 2 School
109384 REST Restaurant McDonald’s 5200 Excelsior Blvd 472725.3 4975405 low 4 1
46930 SCH School Calvin School 473743.9 4975163 low 4 1
47543 SCH School Morningside School 473720.9 4974916 low 4 1
6

62663 PRK Park Brookside Park 471965.5 4974522 low 6&12 1 1 Park



HIGH

TYPE_DESC

Agricultural chemical storage site
Agricultural feed storage site
Agricultural seed storage site
Agricultural site unknown

Dump

Federal Superfund site

Leaking underground storage tank
No further remedial action planned
Registered storage tank

State Superfund site

Suspected hazardous waste site
Voluntary investigative clean-up

MEDIUM

TYPE_DESC

Golf course

Gravel pit

Hazardous waste generator
National discharge site
Toxic release site

LOw

TYPE_DESC

Air release point
Bridge

Church

Gage station

Garden

Historical site

Hospital

Hotel/Motel

Museum

Nature reserve

Park

Resource management plan
Restaurant

School

Seaplane landing area
Theatre

Tower

COUNT
12

58

11

300

326

56

COUNT

21

642

21

COUNT

N —
w o O,

W = w
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Appendix C

Source Water Assessment



SOURCE WATER ASSESSMENT FOR
Saint Louis Park

ID Number: 1270050

Scott E. Anderson

(952) 924-2557

Saint Louis Park

5005 Minnetonka Boulevard
St. Louis Park, MN 55416

Facility Contact:

MDH Contact: Terry Bovee

(507) 389-6597

Nichols Office Center

410 Jackson Street, Suite 500

Mankato, MN 56001-3752
terry.bovee@health state.mn.us

Status of the Source Water Protection Plan:

The water supply system is preparing a protection plan for the wellhead protection area(s) that have been
approved by the Minnesota Department of Health under provisions of Minnesota Rules Chapter 4720.

Source Water Protection Area: - Click Mapl to view SWPA map(s).
Yes - A Source Water Protection Area has been designated for this well.
Description of the source water - The water supply for Saint Louis Park is obtained from 11 primary

wells. Well depth (in feet), well status, aquifer(s) used, and sensitivity of the source(s) of drinking water
are listed in the following table.

Unique . Aquifer *Well

WellNo | WellID  |Depth| Well Use | Aquifer Sorld ivity | Sensitivity | SVPA
00203678 Well #8 507.0 | Primary Bedrock High See (2) Yes
00206442 | Well #10 ] 500.0 | Primary Bedrock High See (2) Yes
00206439 | Well #11 ]1093.0] Primary Bedrock High See (2) Yes
00227965 | Well #14 | 485.0 ] Primary Bedrock High See (2) Yes
00203187 | Well #16 | 500.0 | Primary Bedrock High See (2) Yes
00206456 | Well #12 11095.0] Primary Bedrock High See (2) Yes
00206424 | Well #13 [1045.0] Primary Bedrock High See (2) Yes
00215447 | Well #15 ]503.0 | Primary Bedrock High See (2) Yes
00200542 | Well#4 |]503.0 | Primary Bedrock High See (2) Yes
00206457 Well#6 |482.0| Primary Bedrock High See (2) Yes
00206440 Well #3 286.0 | Primary Bedrock Hiih See (2) Yes

Well construction assessment - The water wells used by the Saint Louis Park meet current standards
for construction and maintenance. These factors do not contribute to the susceptibility of the source

http://156.98.150.16/swa/pdwgetswa.cfm?pwsid=1270050&office=0, 12/20/2005, 1




water to contamination.

Well Sensitivity - Well sensitivity refers to the integrity of the well due to its construction and
maintenance. It is based on the results of the well construction assessment. It can be one of the
following:

(1) The well is susceptible to contamination because it does not meet current construction standards or
no information about well construction is available, regardless of aquifer sensitivity.

(2) The well is not susceptible because it meets well construction standards and does not present a
pathway for contamination to readily enter the water supply.

Aquifer Sensitivity - Aquifer sensitivity refers to the degree of geological protection afforded the
aquifer(s) used by the public water supply.

High - The aquifer is considered to exhibit a high sensitivity to contamination because of the local
geological setting.

Source Water Susceptibility - Source water susceptibility refers to the likelihood that a contaminant
will reach the source of drinking water. It reflects the results of assessing well sensitivity, aquifer
sensitivity, and water quality data.

High - The source of drinking water is considered to exhibit a high susceptibility to contamination
because of the local geological setting.

High - The source water is considered to be susceptible because of the tritium content of the well water
in bedrock.

This community public water system has exceeded the Radium Maximum Contaminant Level (MCL) of
5 pCi/L. Radium is a naturally-occurring contaminant and is found in southern and central Minnesota.

Contaminants of concern - The following statement summarizes the potential contaminants for which
a source of drinking water may be at risk:

One or more contaminants regulated under the federal Safe Drinking Water Act for this public water
supply system have been detected in the source water. However, the water supplied to users meets state
and federal drinking water standards for potability. For further information, please contact the MDH
representative listed at the beginning of this assessment.

http://156.98.150.16/swa/pdwgetswa.cfm?pwsid=1270050&office=0, 12/20/2005, 2



00z 'L 1udy peaciddy TT T .&.‘.mm MITY _ . MIZY u__ ..a,w

S &
+

N

0l

S9N | 0 L

A[iqeJoun A dIqelIEA = A

N2 I}

LIl
&I’z

A1epunog vIns ma /\/

j2avdf fo ount] w2l Gf

PLI00-NW (VHSHMA)
DILY JUIUDSDUD A

Ayddng 423 44 Supyuriq (217 g i
Waeg SINOT JuIeS s hib ot et e S

METY M IEY MiZy IMEZY



Appendix D
2004 Water Quality Report



Water Quality Report

Federal law requires all U.S. water utilities to publish an annual report on its drinking water quality.
The City of St. Louis Park’s Water Utility Division welcomes this opportunity to tell you
about the water it delivers to you each day.

Water Monitoring Results
Test results for 2004 indicate that St. Louis Park’s water meets or exceeds all federal drinking water
standards.

All community drinking water systems in the United States are tested for regulated and unregulated
substances. In order to ensure safe drinking water, the Environmental Protection Agency (EPA) requires
public water suppliers to limit—but not eliminate—certain substances in their water.

According to the EPA, tap and bottled water may reasonably be expected to contain trace amounts of
some substances because their presence does not necessarily indicate a health risk. Removing all
substances from drinking water would not provide additional protection to public health. In fact,
removing all substances from drinking water would result in an inferior product. Many naturally
occurring minerals are essential nutrients that actually improve the taste of drinking water. St. Louis
Park’s municipal water supply is frequently tested to ensure drinking water quality.  Substances: found in
trace amounts are listed on the charts on pages 4 and 5. To obtain the entire source water assessment, call
the Minnesota Department of Health at 651/215-0800: (press 5) durmg business hours. Or, visit thelr web
site at www.health.state. mn. us/dlvs/eh/water/swp/swa

Source of St. Louis Park’s Water
St. Louis Park’s drinking water comes from groundwater sources. Fifteen wells ranging from 286 to 1095
feet deep draw water from the Prairie Du Chien-J ordan, Mt. Simon, Jordan-St. Lawrence and St. Peter
aquifers.

Water is stored and delivered to you via a system that includes 140 miles of watermain, six treatment
plants, three water towers and four reservoirs. Each year, the St. Louis Park water utility pumps, treats
and delivers more than two billion gallons of water to St. Louis Park homes and businesses.

How Your Water Is Treated

Before delivering water to you, St. Louis Park’s groundwater is treated by —

= Aecrating and filtering it to remove iron and manganese. These two minerals can give water a rust-
colored appearance; however, they pose no health hazard. In fact, these minerals are often found in
vitamin supplements.

= Disinfecting it to eliminate microorganisms such as viruses and bacteria.

» Adding fluoride. The Minnesota Department of Health requires communities to add fluoride because
fluoridated water has been proven to reduce the likelihood of tooth decay, especially in children.

In addition to the treatment listed above, three wells also utilize a granular activated carbon filtration
system to remove organic contaminants.

Questions?
Call Utilities Superintendent Scott Anderson at 952/924-2557 if you have questions about the City of St.
Louis Park’s drinking water.



Regulated Substances In St. Louis Park Water
These tables show the substances that were detected in trace amounts last year or during the last testing. (When
past test results have been very low, less frequent testing is required. Therefore, not all contaminants were sampled

in 2004.)
Substance Goal Highest | Range Average Typical Source of Substance
(units) MCLG) Allowed | Found* | Or Result *
MCL)
Alpha Emitters 0 15.4 not 12.3 Erosion of natural deposits
(pCi/1) applicable
Arsenic (ppb) 0 50 not 24 Erosion of natural deposits or runoff
applicable from orchards, glass or electronics
production
Barium (ppm) 2 2 not 0.18 Frosion of natural deposits or
applicable discharge from metal refineries or
drilling waste
Benzene (ppb) 0 5 0-03 0.08 Discharge from factories; leaching
from gas storage tanks and landfills
Combined radium 0 54 not 3.8 Erosion of natural deposits
(pCi/1) applicable
Fluoride (ppm) 4 4 021-14 1.1 Minnesota requires adding fluoride
to promote strong teeth. Other
“sources are erosion of natural
deposits or discharge from fertilizer
. or aluminum factories.
TTHM (total 0 80 0-04 0.25 By-product of drinking water
trihalomethanes) : disinfection
(ppb) ;
Trichloroethylene 0 5 0-1.3 0.33 Discharge from metal degreasing
(ppb) sites or other factories
Vinyl chloride (ppb) | O 2 0-1.5 1.4 Leaching from PVC piping;
discharge from plastics factories
cis-1,2- 70 70 0-1.5 0.38 Discharge from industrial chemical
Dichloroethylene factories
(ppb)
Trans-1,2- 100 100 0-0.1 0.03 Discharge from industrial chemical
Dichloroethylene factories

*This is the value used to determine compliance with federal standards. Sometimes, it is the highest value detected; sometimes, it is an average of all the
detected values. If it is an average, it may contain sampling results from the previous year. Results are from 2004 or from the most recent test. (Some
contaminants are not sampled each vear. )

** Because of low levels, only one sample was required; therefore, no range is listed.

Unregulated Substances In St. Louis Park Water

Some substances do not have established Maximum Contaminant Levels. These “unregulated contaminants” are assessed
using State standards known as health risk limits to determine if they pose a threat to human health. If unacceptable levels of
an unregulated contaminant are found, the response is the same as if an MCL has been exceeded: the water system must
inform its customers and take corrective action. Here are the unregulated substances that were detected. Because the levels
have consistently been so low, sodium and sulfate are not tested annually. The results shown below are from 2002. Chlorine is
added to water supplies throughout the country to control microbe growth. St. Louis Park checks chlorine levels every day; the
city’s goal for chlorine levels is between 0.8 and 1.2.

Substance (units) Health Risk Limit | Average Result Source of Substance
Sodium (ppm) None established 28 Erosion of natural deposits
Sulfate (ppm) 250 ppm 36 Erosion of natural deposits
Chlorine 4 0.98 Added to control microbe growth




Radon in St. Louis Park Water

Radon is a radioactive gas which is naturally occurring in some groundwater. Radon poses a lung cancer risk when
gas is released from water into air during showering, bathing or washing dishes or clothes. Radon can pose a
stomach cancer risk when it is ingested. Because radon in indoor air poses a much greater health risk than radon in
drinking water, an Alternative Maximum Contaminant Level (AMCL) of 4,000 picoCuries per liter applies in states
that have adopted an Indoor Air Program which compels citizens, schools and communities to reduce the radon
threat from indoor air. Minnesota plans to adopt an Indoor Air Program once the Radon Rule is finalized.
Currently, Minnesota uses a Maximum Contaminant Level (MCL) of 300 pCi/1. (Because radon levels have been
well under the limit, yearly testing is not required. The results below are from 2001.)

Substance (units) | MCL Average Result | Typical Source of Substance

Radon (pCi/1) 300 181 Erosion of natural deposits

Lead And Copper In Household Plumbing
St. Louis Park’s tap water is in compliance with federal drinking water standards for lead. Lead does not come
from the municipal water supply.

However, lead can leach into water if a home has lead pipes, lead service lines, brass plumbing fixtures, or copper
pipes with lead solder. Brass fixtures remain on the market today so it’s important to know that a recently
purchased brass fixture that dispenses drinking water could leach lead into your otherwise safe drinking water. The
simplest way to reduce possible lead exposure is to run your tap for 30 seconds to two minutes before using the
water for cooking or drinking. By running your tap, you drain the water that has sat in your home’s pipes and
replace it with safe water from the municipal system. If you are concerned about lead, you may wish to have your
home’s water tested. For more information, call the Safe Drinking Water Hotline at 1-800-426-4791.

Approximately 60 homes in St. Louis Park have been identified as being at high risk for elevated lead levels due to
the presence lead service lines or lead solder. Lead services lines have been replaced with copper lines. Every
three years, a number of these homes are tested for lead in drinking water. During the most recent sampling in
2003, two of these homes exceeded the federal lead levels.

Substance | Action 90 % 60 Homes Typical Source of Substance
(units) Level Levels Over Action
Level
Lead (ppb) 15 7.0 2 out of 30 Corrosion of household plumbing or
erosion of natural deposits
Copper (ppm) | 1.3 0.48 0 out of 30 Corrosion of household plumbing or
erosion of natural deposits

Key to abbreviations and terms —

MCLG-Maximum Contaminant Levzl Goal: The level of a contaminant in drinking water below which there is no known or expected risk to health. MCLGs
allow for a margin of safety.

MCL-Maximum Contaminant Level: The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to the MCLGs as feasible
using the best available treatment technology.

Action Level: The concentration of a contaminant, which, if exceeded, triggers treatment, or other requirements, which a water system must follow.

90™ Percentile Level — This is the value obtained after disregarding 10 percent of the samples taken that had the highest levels. (For example, in a situation in
which 10 samples were taken, the 90™ percentile level is determined by disregarding the highest result, which represents 10 percent of the samples.) Note: In
situations in which only 5 samples are taken, the average of the two with the highest levels in taken to determine the 90® percentile level.

pCi/1—PicoCuries per liter (a measure of radioactivity)

ppb—Parts per billion, which can also be expressed as micrograms per titer (ug/1)

ppm—nParts per million, which can also be expressed as milligrams per liter (mg/1)



About Bottled Water
Under federal law, water bottlers are subject to less rigorous testing, treatment and public notification
requirements than community water suppliers. In addition, bottled water does not contain fluoride which
has been shown to help prevent tooth decay.

Bottled water is also more expensive than tap water. If you drink three 20-oz. bottles of water each day, it
will cost you more than $1,000 a year. The same amount of St. Louis Park tap water will cost you 17
cents for the year.

About Home Treatment Systems
Home water filtration systems have not been proven to improve the safety of municipally treated drinking
water. If you opt to use a home water filtration system, be sure to maintain your filter. If filters are not
frequently changed, they can become a breeding ground for bacteria. Because St. Louis Park’s water
contains higher levels of dissolved solids such as iron and calcium than some areas of the country, you
may need to change your filter more often than the manufacturer recommends.

Some filtration systems also remove fluoride. If your children are drinking non-fluoridated water, you
may wish to consult your dentist about cavity prevention.

Save Money - Sprinkie Lawns Wisely
Sprinkling your lawn wisely will save you money and help you avoid a fine. City ordinance prohibits the
sprinkling of lawns from noon to 6 p.m. If you sprinkle during the hottest part of the day, as much as 75
~percent of the water you pay for simply evaporates. o

City ordinance also requires residents and businesses to follow an odd/even sprinkling schedule.
(Homeowners with odd numbered addresses sprinkle on odd numbered calendar days; homeowners with
even numbered addresses sprinkle on even numbered days. In other words, a home with an address
number of 2653 can sprinkling on the 1%, 3, 5™ etc. A home with a 2654 address can sprinkle on the
2 4% 6™ etc.)

The fine for a first violation is $25. After that, the fine rises by $10 for each subsequent violation. (For
example, the second violation is $35, the third violation is $45, etc.)

New sod or seed, and newly planted shrubs, trees and landscaping are exempt from the odd/even
schedule. Flower and vegetable gardens are also exempt. However, sprinkling must be done before noon
or after 6 p.m.

By following the ordinance, you will help the city avoid drawing down water reserves during hot weather.
Low water pressure hampers firefighters’ ability to fight a major fire.

A Message from the EPA about Drinking Water In The United States
Compliance With National Primary Drinking Water Regulations
The sources of drinking water (both tap and bottled water) in the U.S. include rivers, lakes, streams,
ponds, reservoirs, springs, and wells. As water travels over the surface of the land or through the ground,
it dissolves naturally occurring minerals and, in some cases, radioactive material, and can pick up
substances resulting from human activity.

Contaminants that may be present in source water include:



Microbial contaminants, such as viruses and bacteria, which may come from sewage treatment plants,
septic systems, agricultural livestock operations, and wildlife.

Inorganic contaminant, such as salts and metals, which can be naturally-occurring or result from urban
stormwater runoff, industrial or domestic wastewater discharges, oil and gas production, mining, or
farming.

Organic chemical contaminants, including synthetic and volatile organic chemicals, which are by-
products of industrial processes and petroleum production, and can also come from gas stations, urban
stormwater runoff, and septic systems.

Radioactive contaminants, which can be naturally occurring or be the result of oil and gas production and
mining activities.

In order to ensure that tap water is safe to drink, the U.S. Environmental Protection Agency (EPA)
prescribes regulations, which limit the amount of certain contaminants in water provided by public water
systems. Food and Drug Administration regulations establish limits for contaminants in bottled water,
which must provide the same protection for public health.

Drinking water, including bottled water, may reasonably be expected to contain at least small amounts of
some contaminants. The presence of contaminants does not necessarily indicate that water poses a health
risk. More information about contaminants and potential health effects can be obtained by calling the
Environmental Protection Agency’s Safe Drinking Water Hotline at 1-800-426-4791.

Some people may be more vulnerable to contaminants in drinking water than the general population.
Immuno-compromised persons such as persons with cancer undergoing chemotherapy, persons who have
undergone organ transplants, people with HIV/AIDS or other immune system disorders, some elderly,
and infants can be particularly at risk from infections. These people should seek advice about drinking
water from their health care providers. EPA/CDC guidelines on appropriate means to lessen the risk of
infection by cryptosporidium are available from the Safe Drinking Water Hotline at 1-800-426-4791.
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Local Government Units

Mr. Doran Cote
Public Works Director
City of Plymouth
3400 Plymouth Road
Plymouth, MN 55447

Ms. Jeannine Clancy
Public Works Director
City of Golden Valley
7800 Golden Valley Road
Golden Valley, MN 55427

Mr. Brian Wagstrom
Public Works Director
City of Minnetonka
14600 Minnetonka Blvd.
Minnetonka, MN 55345

Mr. Mike Lauseng
Water-Sewer Superintendent
City of Hopkins

1010 1% Street South
Hopkins, MN 55343

Mr. Robert Glanzer
Utilities Superintendent
City of Edina

4801 50" Street West
Edina, MN 55424

Mr. Adam Kramer
Water Superintendent
City of Minneapolis

350 5" Street West
Minneapolis, MN 55415

Mr. Jim Calkins

Minnehaha Creek Watershed District

2500 Shadywood Road
Excelsior, MN 55331-9578

Ms. Gail Dorfman

Hennepin County Commissioner
A 2400 Government Center
Minneapolis, MN 55487-0240

Mr. Joel Settles

Hennepin County Water Planner
471 North 5™ Street
Minnetonka, MN 55401

Ms. Peggy Leppik
Metropolitan Council
230 E. 5" Street

St. Paul, MN 55101

Terry Bovee

MDH - Mankato Field Office
Nicols Office Center  Suite 500
410 Jackson Street

Mankato, MN 56001

Mayor Mary Anne Young
City of Medicine Lake
10609 South Shore Drive
Medicine Lake, MN 55441

Mr. Guy Johnson

Public Works Director
City of New Hope

4401 Xylon Avenue North
New Hope, MN 55428

Mr. Thomas Mathisen
Public Works Director
City of Crystal

4141 Douglas Drive North
Crystal, MN 55422

Mr. Richard E. Johnson
Chairman

Bassett Creek Water Management
8108 W. Franklin Avenue

St. Louis Park, MN 55164-0975
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Minnesota Department of Natural Resources

500 Lafayette Road
St. Paul, Minnesota 55155240__

August 16, 1999

City of St. Louis Park
Scott Anderson

3752 Wooddale Ave.

St. Louis Park, MN 55416

Dear Mr. Anderson:
WATER EMERGENCY AND CONSERVATION PLAN APPROVAL

The Department of Natural Resources (DNR) received the Water Contingency and Conservation
Plan for the City of St. Louis Park that was prepared in compliance with Minnesota Statutes
103G.291. This plan is one of 317 water emergency and conservation plans that must be reviewed
and approved by DNR. Due to the limited number of DNR staff available to complete this
enormous task, the DNR has pursued several alternatives to improve response time for review and
approval of plans.

In the Twin Cities Metropolitan Area (TCMA) there are 116 plans that are being reviewed by
both DNR and the Metropolitan Council. To reduce duplication of effort, the DNR and
Metropolitan Council have agreed to use the Metropolitan Council’s comments as the technical
input for plan approvals in the TCMA. This will allow DNR to devote more time on plans for
communities in greater Minnesota and hopefully lead to better regional coordination of water
emergency procedures and conservation practices in the TCMA.

The DNR has received the final Metropolitan Council comments regarding the City’s plans. The
Water Contingency and Conservation Plan for the City of St. Louis Park is hereby approved by
the DNR. Please review the Metropolitan Council comments regarding the City’s plan; you may
contact Gary Oberts at 229-2079 if you have any questions about the items requested by the
Metropolitan Council.

Improving water use efficiencies may be a lower cost alternative compared to constructing new
wells or additions to water and wastewater treatment facilities. Please be aware that demand
reduction measures must be implemented (M.S.103G.291) before requesting approvals for new
wells or increases in authorized water volumes. Approval of your water emergency and
conservation plan will not satisfy this requirement unless demand reduction measures are actually
being implemented. Demand reduction measures must include a public education program, an
evaluation of your rate structure and its impact on conservation, and may include retrofitting or
other programs. If you are planning to construct anew, please contact the DNR for approval of
demand reduction measures. TR ’

Thank you for your cooperation and water supply planning efforts to promote the wise use of

DNR Information: 612-296-6157, 1-800-766-6000 + TTY: 612-296-5484, 1-800-657-3929

An Equal Opportunity Employer 4% Printed on Recycled Paper Containing a
Who Values Diversity " Minimum of 10% Post-Consumer Waste



water. Water emergency and conservation plans are required to be updated every ten years, but
should be reviewed each year to address items included in the implementation schedule and to
assess the effectiveness of conservation efforts. Please contact Thomas Mitchell at (651) 296-
0512 or Jim Japs at (651) 297-2835 if you have questions about your plan or conservation
programs.

Sincerely,

Water Appropriation Permit Program

c: Ceil Strauss, Area Hydroiogist
Metropolitan Council
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City of St. Louis Park

Water Conservation and Contingency Plan
11/4/2004

EXECUTIVE SUMMARY

The City of St. Louis Park strives to provide the citizens of St. Louis Park with adequate amounts of
clean, safe, drinking water in an environmentally and economically sound manner. Towards this
goal, the City has developed this Water Contingency and Conservation Plan which provides the City
of St. Louis Park and its residents with guidance for water system emergencies and conservation of
the CiLy's water supply.

The Plan is organized into five main sections including the introduction; the contingency planning; a
description of the water supply system facilities; the conservation potential of the system including
the long-term water conservation goals of the City and best management practices for meeting these
goals; and the historical and projected water demand and adequacy of the system in meeting these
demands.

The City has and will continue to be progressive in the implementation of plans and programs for
water production, treatment, delivery, and conservation. The City plans on the following actions
presented in this Plan and summarized below:

o The city has adopted an ordinance that will include the capacity and supply limits, emergency
management controls, and will establish an enforcement policy.

e The City will conduct a study to determine the feasibility of installing additional emergency
generators to meet emergency water supply needs.

e The City is currently using a uniform rate for water and sewer. A comprehensive rate study is
projected in the near future. The study will include the options and effects of adjustable rates
intended to promote conservation.

e The city will continue to promote information emphasizing effective sprinkling procedures.

Two goals have been established for increased water conservation in the next 10 years:

¢ Reduce total water usage, in terms of use per citizen, by 10%. Based on the 10-year total
average of 144 gpcd, the new target is 130 gpcd.

¢ Reduce the maximum-day water usage, in terms of use per citizen, by 10%. Based on the
12-year average maximum gpcd of 263 gpcd, the new target is 237 gped.

The City will work to make best use of the Water Contingency and Conservation Plan. In order to
meet the stated goals of the Plan, a program of activities focused on increasing the public's
understanding and appreciation of water and water conservation has been developed. These activities
will encourage residents of the City of St. Louis Park to utilize water conservation practices were
applicable.



City of St. Louis Park
Water Conservation and Contingency Plan
11/4/2004

I. INTRODUCTION
1.0 BACKGROUND

The City of St. Louis Park strives to provide the citizens of St. Louis Park with

i adequate amounts of clean, safe, drinking water in an environmentally and

' economically sound manner. Towards this goal, the City has developed this Water
Contingency and Conservation Plan which provides the City of St. Louis Park and its
residents with guidance for water system emergencies and conservation of the City's
water supply. It is intended to meet the Minnesota Department of Natural Resources
(DNR) and Metropolitan Council requirements for water contingency and
conservation planning. The DNR requires that a water contingency and conservation
plan be adopted by each water utility which utilizes ground water as its source of
water. In addition, the Metropolitan Council requires that an amendment to the
comprehensive plan for each community for water contingency and conservation
planning be approved by January 1, 1996. This requirement stems from the passing of
Chapter 186 of the 1993 Legislative Session Laws. Guidelines have been produced by
the Metropolitan Council in conjunction with the DNR for preparation of plans which
will meet the requirements of both of these agencies. These guidelines are attached as
Appendix A. '

In addition to meeting the requirements of DNR and the Metropolitan Council, this
plan has been developed to meet the following objectives:

1. Provide a framework for responding to emergency situations involving the
water supply system.

2. Determine the potential for reducing the amount of water used by residents of
the City of St. Louis Park, and establish a plan of best management practices for
realizing water use reductions.

2.0 PLAN ORGANIZATION

The Plan has been organized into four main sections for ease of use by City Staff and
residents. Section II contains the contingency planning portion of the document,
which covers short-term and emergency situations. Section III provides a description
of the water supply system facilities. Section IV outlines the conservation potential of
the system, establishes the long-term water conservation goals of the City, and
presents a program of best management practices for meeting these goals. Section V
summarizes the historical and projected water demand for the City, and evaluates the
adequacy of the system in meeting these demands.
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II. CONTINGENCY PLANNING
1.0 INTRODUCTION

The goals of the water system contingency plan for the City of St. Louis Park are to
provide a plan for responding to emergency events or situations, and to provide a
continuous supply of potable water to the residents of the City of St. Louis Park.
Potential emergency events include such natural emergencies as tornadoes, floods,
ice storms and extended droughts. In addition, terrorist activity emergency events
may occur which adversely affect the water system's ability to provide potable water
to the system customers. Emergency events such as power outages; equipment
failures; accidents; water contamination at the source, treatment plant or in the
distribution system, may occur in addition to vandalism at well sites, treatment
plants, or water storage areas.

The contingency plan is organized into four sections: Emergency Response and
Evaluation Procedures, Preparedness Planning and Coordination, Community
Response Plans and Supply System Information.

2.0 EMERGENCY RESPONSE AND EVALUATION PROCEDURES

Emergencies may affect the water system in a number of ways. The overall affect of
the emergency is determined by the major system components affected. Major system
components include water supply (wells and well houses), water treatment, water
distribution, and water storage. In the event an emergency occurs, the following
sequence of actions should be taken.

1. Contact Emergency Response Team (use 911 to contact police, fire, and medical

authorities as needed).

2. Determine the effects of the emergency event on the ability of each of the major

system components to provide service.

3. Estimate the duration during which system capacity will be impaired and the

water demand (rate and total volume) during the emergency event.

4. Identify critical non-functioning components and corrective action required in
order to place the components back on line.

. Assign emergency response teams and tasks to accomplish corrective action. The
emergency response teams should include personnel capable of performing the

‘ duties required and having the corresponding authority to make decisions on an

| as-needed basis.

6. Provide notification on an as-needed basis to the public and other communities
regarding the actions the utility plans to take in response to the situation.
Appendix B contains two media guides for communication in emergency
situations and for conducting interviews and response to questions by the media.

. An emergency evaluation and response worksheet has been included in Appendix
C for use in the evaluation of the system.

W

~J
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In case of emergency, contact the Police Dispatch at (952)924-2618. The contact list in
" Table II-1 shows the community contacts for surrounding communities, the Minnesota
' DNR, Minnesota Department of Health, and the Metropolitan Council.

Table II-1 Emergency Response Community Contact List (9/29/04)

Person Organization Phone
Scott Anderson City of St. Louis Park 952-924-2557
Jim Japs MN Dept of Natural Resources 651-297-2835
Doug Mandy MN Dept of Health 651-215-0757
Gary Oberts Metropolitan Council 651-229-2079
Jim Malone City of Minnetonka 952-938-1431
Greg Cook City of Plymouth 763-509-5992
Bert Tracy City of Golden Valley 763-593-8075
Adam Kramer City of Minneapolis 612-788-3907
Roger Glanzer City of Edina 952-927-8861
Mike Lauseng City of Hopkins 952-939-1373

3.0 COMMUNITY PREPAREDNESS PLANNING AND COORDINATION

An emergency preparedness plan is essential to protect the public, the water supply, and
the water supply system. The American Watetr Works Association (AWWA) has
developed a manual titled Emergency Planning for Water Utility Management -
Publication M19. This manual is available in the St. Louis Park, Superintendent of
Utilities Office (Contact Scott E. Anderson, Superintendent of Utilities (952)924-2557).
Chapter five of this manual provides an excellent outline for developing an effective
emergency-preparedness plan.

Plan activation is a critical part of emergency response. The quicker the City is notified
of a problem, the faster the plan can be initiated. The Superintendent of Utilities is
responsible for obtaining warnings and alerts from the National Weather Service, the
United States Geological Survey, etc. The emergency plan contains specific actions that
are "triggered" by certain levels of warnings or alerts.

The ability of personnel to recognize emergency situations and to report them is critical
to timely emergency response. Personnel are trained to recognize system changes that
may warrant an emergency response. Appendix D, Figures II-1 (Service Request Form;
Department of Public Works), II-2 (computer database form) and II-3 (Water Main
Repair Form) provides example forms for the notification of water system emergencies
by the general public. These forms are distributed to people that are likely to experience a
water system emergency. The proper dissemination of information can help insure an
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effective emergency response by the residents. The role of each resident in the community
will vary, and dictates the type and amount of information they will be required to know in
order to be prepared for a water emergency. The role of the general public in a water
emergency is to protect themselves and to provide prompt notification to emergency response
personnel. General information on water emergency response and water safety issues are
periodically provided to residents in the residential information letter "Park Perspective” so
they are educated on how to respond to water emergencies. Education materials should
- provide the public with tips on water emergency recognition, emergency response, and
emergency contacts. Examples of educational materials are provided in Appendix E.
The City staff member that receives an emergency call from the general public should utilize
an emergency notification report form as provided in Appendix D, Figure II-4 (Duty
Personnel Log). When an emergency has been reported, calls should immediately be made to
those contacts who administer the emergency-response plan. To expedite this process, a
communication chart has been developed (Table II-1). This list provide details about the
individuals responsible for directing the emergency response. A list of all water utility
personnel, their phone numbers, and addresses, is maintained in the Superintendents office. A
Support Call-Up List of subcontractors, department agencies and organizations, which often
provide assistance to the water utility, is maintained in City EPP (Appendix F: Figure II-4).

If the emergency affects the quality or quantity of drinking water, priority customers (i.e.
hospitals, etc.) are notified immediately. An example priority service notification form has
been provided in Figure II-5 of Appendix F.

Without an emergency response plan administered by trained individuals, an emergency
situation can quickly get out of control. Emergency-preparedness and training of utility
personnel and the public is essential for an effective emergency-response plan. Training
exercises in the form of drills allow personnel to practice emergency-response techniques and
to evaluate procedures. Simulated water emergencies are recommended for municipalities to
determine the relative effectiveness of their emergency response plan. Periodic training drills
can bolster team confidence and provide a platform for emergency plan evaluation.
Emergency response drills should include all of the individuals that will have a role in
responding to such an emergency.

This emergency response and contingency plan should be periodically evaluated and updated
to reflect changes and alterations in water facilities, infrastructure and personnel. Problems
that arise as a result of training drills and exercises should also be addressed during plan
evaluation. All aspects of the emergency response plan should be documented and filed.
Appendix K includes a log sheet to be maintained with this plan to document amendments
and revisions.

4,0 COMMUNITY RESPONSE PLANS

During some emergency events, responses may be required from the community.

These responses include voluntary conservation of water, limiting of lawn watering,

banning of lawn watering, or restrictions of water use on the City's larger water
| consumers. Priorities for water use during periods of limited supply are established in
' Minnesota Statute 103G.261. These priorities are as follows:



First Priority:

Second Priority:

Third Priority:

Fourth Priority:
' Fifth Priority: Uses

~ Sixth Priority:

City of St. Louis Park
Water contingency and Conservation Plan
11/4/2004

Domestic water supply excluding industrial and commercial
uses of municipal water supply and use for power production
that meets contingency requirements.

All other water use involving consumption of less than 10,000
gallons per day.

Agricultural irrigation and processing of agricultural products.

Power production in excess of the use provided for the
contingency plan under First Priority.

other than agricultural irrigation, processing of agricultural
products and power production.

Non-essential uses. These uses are defined as lawn watering,
vehicle washing, golf course and park irrigation, and other non-
essential uses.

For the City of St. Louis Park Water System, approximately 83% of all water use is
identified as first or second priority water use. Sandoz Nutrition is the only user that
consumes in excess of 10,000 gallons per day (gpd) accounting for about 5% of the
City's water use. Water uses such as lawn watering, park irrigation and other non-
essential uses classified as sixth priority make up approximately 12% of all water

use.

During periods when water supply and/or distribution cannot meet the demands
placed on the system, water allocation must be made based on the statutory priorities.
Four community response steps have been defined, and are shown in Table II-2.
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Table II-2 Community Response Steps

Response
Step 1

Permanent sprinkling restrictions are in place. Customers not limit outdoor
watering to every other day and no watering between noon and 6:00 p.m.
Customers with odd-numbered street addresses alternate outdoor watering with
even-numbered addresses. All municipal operations are placed on mandatory
conservation with park irrigation limited as defined by the directors of parks
and public works.

Response
Step 2

A mandatory water conservation decree is issued, limiting outdoor watering by
customers to once every five days. Watering of new lawns & trees will be
allowed on an even-odd address basis. No watering between noon and 6:00
p.m. No private car washing will be allowed. Special water users, as
designated by the City Manager, may be allowed a supplemental water
allowance in order to maintain operations.

Response
Step 3

A mandatory water conservation decree is issued, banning all lawn watering &
outdoor water use. Major industrial/commercial user over 10,000 gpd may be
restricted at the discretion of the City Manager

Response
Step 4

A mandatory water conservation decree is issued, placing weekly limits on
water use by all customers. Limits shall be set at the discretion of the City
Manager, based on available supply system capacity, priority of users, and
other pertinent considerations (i.e. nursing homes, hospitals, child care centers
and schools).

Upon determination of the water system's capacity and the expected water demand, a
determination of the community response level should be made. The implementation
triggers and supply system conditions are shown in Table II-3.

Table II-3 Community Response Trigger Levels

Supply System Water Supply Storage Capacity Community
Condition Capacity At 6:00 a.m. Response Step
Water Storage < 10.5 MGD (summer) 5 MG 2
Emergency Level 1 < 8.0 MGD (winter)
Water Storage < 9.5 MGD (summer) 4 MG 3
Emergency Level 2 < 7.0 MGD (winter)
Water Storage < 8.5 MGD (summer) 3 MG 4

Emergency Level 3 < 6.0 MGD (winter)
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Trigger levels are based on historical data for summer (May through September) and

winter (October through April) months. Trigger levels should be reviewed on a yearly

basis, and adjusted as needed to reflect current demand conditions. The storage

capacity trigger levels occur when levels cannot be maintained over a period of 1 to 3
- days. Reference Capacity Data Log Appendix J.

- The city will adopt an ordinance that will include the capacity and supply limits,
- emergency management controls, and will establish an enforcement policy.

5.0 SUPPLY SYSTEM INFORMATION

System information has been compiled for each of the four primary components.
These are wells, water treatment plants, distribution system, and storage reservoirs.
This information is contained in Section III of this document.

In addition, plan sets for the water treatment plant, pumping stations and standpipes
are maintained at the utility superintendents office. A distribution system map is also
maintained at the utility superintendents office for reference.

The City of St. Louis Park currently has interconnections with the cities Minnetonka
and Plymouth. Additionally, they have the ability to reconnect previously abandoned
connections with Golden Valley and Minneapolis.

The connection with Minnetonka is a 12 inch diameter main located on Ford Road.
The connection with Plymouth is a 12 inch diameter main located on Betty Crocker
Drive. These are alternative water sources in case of an emergency.
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II1. WATER SUPPLY SYSTEM DESCRIPTION
1.0 INTRODUCTION

This section provides a description of the existing water supply system for the
City of St. Louis Park. Information in this chapter includes DNR permit
information, water supplier information, and information on water supply,
treatment and distribution facilities, as well as alternate water supply sources.

2.0 WATER SUPPLIER INFORMATION

The water supplier is the City of St. Louis Park. The Utility offices are located
at 3752 Wooddale Ave., St. Louis Park, Minnesota 55416. The contact person
for the water system is Scott Anderson, Superintendent of Utilities, 952-924-
2557.

3.0 DNR PERMIT

The City of St. Louis Park appropriates water under DNR Water Appropriation
Permit No. 731007. This permit allows the City of St. Louis Park to
appropriate 2,500 million gallons of water per year. An amendment to the
permit must be applied for if appropriations exceed the permitted amount.

4.0 WATER SUPPLY FACILITIES

The City of St. Louis Park derives its supply of water from a series of 10
wells. Table III-1 presents a brief summary of the well data, including aquifers
from which each well draws water, year of construction, and the pumping
capacity of each well. Appendix G contains further well data. Total supply
capacity is 11,700 gallons per minute (GPM), which is equivalent to 16.8
million gallons per day (MGD). The firm well pumping capacity, which is
defined as the well pumping capacity with the single largest well off-line, is
10,500 gpm, which is equivalent to 15.0 MGD. The firm well pumping
capacity is commonly used as an indicator of a system capacity for providing
service with one of the system wells not in service due to emergency or routine
maintenance work.

Wells No. 7 and No. 9 are presently not operational due to damaged power
source, operating, controls, and surge tanks. The wells are currently being
evaluated as to the feasibility of putting them back in service or abandonment.
Well No. 17 has not been used in the supply of water since 1987 and is in a
standby mode. It's production is not included in capacity calculations.

The City is preparing a well head protection program. This program is being
developed using the well head protection rules are published by the Minnesota
Department of Health.
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City Well ) Year of Well Rating | Well Production

# Formation Construction In GPM In GPM
3 Platteville-St. Peter 1939 1200 900
4 Praire du Chien - Jordan 1946 1270 1250

. 6 Praire du Chien - Jordan 1948 1300 1200
7 Praire du Chien - Jordan 1952 1250 Out of Service
8 Praire du Chien - Jordan 1955 1300 1200
9 Praire du Chien - Jordan 1956 1250 Out of Service
10 Praire du Chien - Jordan 1955 1350 1250
11 Mt Simon Hinckley 1960 1300 1200
12 Mt Simon Hinckley 1965 1300 1150
13 Mt Simon Hinckley 1964 1300 1200
14 Praire du Chien - Jordan 1965 1300 1200
15 Praire du Chien - Jordan 1969 1350 1250
16 Praire du Chien - Jordan 1973 1300 1150
17 Mt Simon Hinckley 1983 1000 Stand-by
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The City's water treatment facilities are designed to remove iron and manganese
from the water supply. Treatment includes oxidation of iron by the use of
chemical oxidants, air injection, filtration through pressure sand filters, and
disinfection by the addition of chlorine. In addition, fluoride is added, as required

by the State Department of Health.

The City of St. Louis Park has six warter treatment plants, which are located near
the wells. Table III-2 shows the pump capacities at each treatment plant.
Appendix J has a complete table of high service pumping rates for the six water
treatment plants, in addition to the well production capacities for each of the city

water wells.

Table III-2 Well and Treatment Plant Information

ater Well Well High Service HSP Total
Treatment Number Production | Pump (HSP) | Capacity In Pumping
Capacity in Number Gallons Per Capacity
| Gallons per Minute
; Minute (GPM)
| (GPM)
TP #1 3 900 1800 1800




-12-
City of St. Louis Park
Water Contingency and Conservation Plan
11/4/2004

Table III-2 shows the rated capacity going into the treatment plants, the capacity of the
filters and the rated capacity of the high service pumps. The total well capacity going into
the treatment plants is 11,700 gallons per minute (gpm) or 16.848 million gallons per day
(MGD). These figures are based on the rated value of the pumps. Actual pumping
- production will be influenced by water availability of the aquifers and time of year. The
~ total filter capacity of the treatment plants is 13,650 gpm or 19.7 MGD. The total output
capacity of the treatment plants is 16,150 gpm or 23.3 MGD.

6.0 DISTRIBUTION AND STORAGE FACILITIES

The water distribution system in St. Louis Park consists of two pressure zones. One is the
Shelard Park area, and the other one is the rest of the system. The Shelard Park maintains its
pressure from the discharge pressure of Station No. 8 or Station No. 16. The rest of the system
is pressurized through the elevated towers & high service pumps.

The water distribution system is fed by six water treatment plants located throughout the City.
Table III-3 summarizes the distribution system storage.

Table I11-3 System Water Storage Summary

Elevated Storage Storage
Elevated Tower 2 1.0 mg
Elevated Tower 3 1.0mg
Elevated Tower 4 1.0 mg
Total Elevated Storage 3.0 mg

Ground Storage Storage
Ground Storage #1 1.5mg
Ground Storage # 2 1.5mg
Underground Storage # 3 1.5 mg
[Underground Storage # 4 20mg
Total Ground Storage 6.5
Total Water Storage 9.5

7.0 ALTERNATE WATER SOURCES

The City of St. Louis Park currently has interconnections with the Cities of
Minnetonka and Plymouth. Additionally, they have the ability to reconnect previously
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abandoned connections with Golden Valley and Minneapolis. These are alternative
water sources in case of an emergency. The connection with Minnetonka is a 12 inch
diameter main located on Ford Road. The connection with Plymouth is a 12 inch
diameter main located on Betty Crocker Drive.

8.0 EMERGENCY POWER

At this time only Well No. 16 has emergency power in case of an electrical
outage. This may not be a problem for the City due to distributed nature of
various treatment plants that feed the distribution system. Historically, the city has
never experienced a power outage which affected all treatment plants at one time.
The City has conducted a study (completed 10/04) to determine the feasibility of
installing an additional emergency generators at water treatment plants.

Table ITI-4 shows the motor horse power and the type of power for each of the
well pumps. The information for the high service pumps is shown in Table III-5.

Table I1I-4 Well Pumps Power Source

Well No. Motor Power Power Type Power Emergency
(HP) Provider Power

3 60 Electric _ NSP NONE

100 Electric _ NSP NONE

NSP _NONE_

125 Electric

100 Electric NSP NONE

250 Electric _ NSP NONE_

{
{

125 Eloctric ____ NSP NONE_

125 Electric NSP YES
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Table III-5 High Service Pumps Power Source

High

Motor Power Power
Service Power Type Emergency Power
Pumps (HP) Provider

1 100 Electric NSP NONE

75 Electric NSP NONE

i

Electric NSP NONE

Electric NSP NONE

Electric _ NSP NONE

Electric YES

|
Not in ‘
Service

9.0 AQUIFER MANAGEMENT

Due to aquifer contamination, the City has implemented an aquifer management
and remedial action program. Under this operative plan, wells No. 4 and either
No. 10 or No. 15 are run on a continuous basis. Water from these wells is filtered
through an activated carbon treatment plant. This process controls the spread of
aquifer contamination.

In addition, well No. 6 is utilized on a limited basis to help control the spread of
aquifer contamination. Overall, this program has shown to be highly effective in
managing the aquifer contamination, while allowing the City to meet the water
demand of its residents.

As part of the aquifer management well levels in all municipal wells and Riley
monitoring wells are taken on a semi-annual basis. A historical record of well
levels is maintained in the office of the Superintendent.
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IV. WATER CONSERVATION PLAN

1.0 INTRODUCTION

The objectives of this section of the plan are to determine the potential for
water conservation, provide an evaluation of water conservation practices, and
develop a program for implementation of long-term conservation practices.
Short-term water conservation measures required due to drought or other
conditions are outlined in Section Il and V.

2.0 WATER CONSERVATION POTENTIAL

A. General

As outlined in Section V, the City has three primary categories to which water
use is allocated. These categories are residential, commercial, and
unaccounted-for water losses. Residential* water use accounts for the single
largest portion of water used (62%), and represents an area with significant
potential for water conservation. Unaccounted for water (6%) may represent
another area with potential for water conservation, if a significant portion of
the unaccounted for water is due to water leaks. Commercial water use
accounts for 32% of the total water used. For both residential and commercial
water use categories, it appears that a significant portion of water use is due to
elective water uses, such as lawn and garden watering. As such, much of the
focus of water conservation will be on reducing the amount of elective water
use.

B. Potential Cost Savings Due to Water Conservation

Cost savings which the City of St. Louis Park may realize as a result of
increased water conservation fall into two categories: lower operation and
maintenance costs, and decreased capital expenditures.

Operation and maintenance costs for the water utility include the following items:

Chemical costs (chlorine, fluoride, ammonia,etc.).

Energy Costs for pumping.

Maintenance and replacement of high-service pumps and equipment.
Maintenance and replacement of well pumps and equipment.

* Residential also includes low volume commercial.
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- In addition, water conservation could result in lower operation and maintenance costs
'~ for the sanitary sewer system if conservation occurs in internal water consumption.
Sanitary sewer operation and maintenance costs include the following:

Energy costs for pumping.
Maintenance and replacement of pumps and equipment.
Metropolitan Council Environmental Services (MCES) charges.

C. Conservation Effort Focus Areas

Based on the water use analysis and the potential for achieving water
conservation, water conservation efforts will be focused on three
categories of water use, prioritized as follows:

1. Residential
2. Commercial
3. Unaccounted

The residential category was chosen as the primary focus of conservation efforts due
to the large percentage of water used in this category. Conservation within this
category has the highest potential for impact on the water system. Similarly,
commercial water users were chosen as the second focus, as commercial water use is
a significant portion of the overall water use. The City has been very successful in
controlling water loss, therefore, the unaccounted category may or may not provide an
opportunity for water conservation.

3.0 WATER CONSERVATION PRACTICES EVALUATION
A. General

A number of potential water conservation practices can be utilized to
promote conservation and decrease the amount of water used. Potential
water conservation practices include the following:

Public Education

Conservation oriented water rates
Meter replacement and
maintenance

Reduction of water pressure

Installation of efficient water
fixtures Leak reduction

Efficient outside water use
Residential and commercial water audits
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B. Water Rates

The water and sewer rates for St. Louis Park are included in Appendix
H. The present rate is a uniform rate. A comprehensive rate study is
projected in the near future. The study will include the options and
effects of adjustable rates intended to promote conservation.

C. Meter Replacement and Maintenance

A regular meter replacement and maintenance program helps reduce the
amount of unaccounted for water in the system, and provides accurate
water use information to the user.

Currently, all water usage within the City is metered. An ongoing
program of meter replacement has been established by the City. After
15 years of service, meters are removed and replaced with new meters..

D. Reduction of Water Pressure

Reduction of water pressure supplied to the customers may result in
reduced water usage. Total consumption for household activities such
as showering, car washing and lawn watering may be decreased by
reduced pressure. Studies have shown that a 30 to 40 pounds per square
inch (psi) reduction in water pressure results in a three to six percent
decrease in water used.

The City operates on a system of two main pressure zones and several
subsidiary zones. These pressure zones are established to maintain
operating pressures in the range of 50 to 85 psi. Further reduction of
pressure in the system may result in some areas experiencing low
pressure. Thus, further water pressure reduction should not be
considered for St. Louis Park.

E. Installation of Efficient Water Fixtures

Based on average, nationwide statistics, in a typical residence, water
used inside of the home averages 77 gallons per capita per day (gpcd).
Of this water use, the majority occurs in the bathroom, with showers,
toilets, and toilet leakage accounting for 54% of the total in house use.
The installation of water-efficient fixtures has been shown to result in
an average drop of 17 gpcd in indoor water usage.

The Federal Energy Policy Act of 1992 requires that all new
construction is to have water-efficient fixtures. It is estimated that a
nearly 50% drop in the daily water usage for toilets, showerheads and

faucets in a household will be realized by the year 2026 as pre-1996
City of
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fixtures are replaced with post-1996 fixtures. For the City of St. Louis Park,
this represents an average daily usage reduction of 0.82 MGD based on the
ultimate population of 48,500. This may not have a significant affect on the
peak

demands in the system, as peak demands tend to be seasonal in nature and
usually correlate to outdoor water usage.

The Federal Energy Policy Act also requires that the Department of Energy
must issue recommendations to states for establishing state and local incentive
programs that encourage the acceleration of voluntary replacement of efficient
water fixtures. The City should review the recommendations and consider an
incentive plan.

F. Leak Reduction

Water loss occurs through leaks in the system, unmetered water use (ie.
through fire hydrants or other unmetered use) and inaccurate meters. Leak
reduction is focused on reducing the amount of unaccounted water lost through
system leaks. Leak detection is typically done utilizing sonic leak detection
equipment which amplifies leak sounds, or with a correlator, which uses a
cathode ray tube display to show any leak sounds which occur between two
points.

Water conservation potential is difficult to quantify due to the variability of the
accuracy of the equipment, and the unknown quantity of water leaked throughout the
system. A pilot leak detection program should be considered by the City in order to
determine the potential for water conservation by leak reduction.

G. Efficient Outside Water Use

Outside water use typically accounts for 37% of residential water use.
For St. Louis Park, only 12% of the total water used is for outdoor
water uses. This usage is higher during summer months, when lawn
watering and landscape irrigation are at a peak, and lower during winter
months. Efficient outdoor water use thus has significant water
conservation potential and is primarily focused on landscape and turf
irrigation practices. The city will continue to promote information
emphasizing effective sprinkling procedures such as "No sprinkling
between noon and 6pm."

Because of the high outdoor usage experienced in summer months, and the impact
this usage has on peak-day demand, efficient outdoor water usage has the potential to
reduce the peak-day demand, and thus reduce capital expenditures planned to meet
the peak-day. In St. Louis Park, based on average winter month per capita use of 117
gallons per day (gpd), and average summer month per capita use at 155 gpd, it is
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- summer outdoor water usage. This represents 25% of all water used during summer
months. For the projected peak-day of 14.7 MGD, outdoor water usage will account
~ for up to 9.0 MGD. According to information provided by the AWWA, a properly
designed and operated irrigation system can reduce irrigation water use by 20 percent
or more. Thus, if 20% increase in water use efficiency is targeted, the potential peak-
day demand savings is 1.8 MGD.

estimated that up to 38 gpcd of water use inithe summer months is attributed to

Methods of increasing outdoor water use efficiency can be as simple as determining
the proper time and application rates for lawn watering, and establishing guidelines
for operational irrigation systems. Appendix E contains information sources for
increasing water use efficiency.

H. Residential and Commercial Water Audits

Audits of specific households, provide feedback to customers in terms f
how their water use compares to the average. Audits are conducted by
utility staff, who meet with customers upon request or upon a "trigger"
level. The water billing system notes high or low meter readings. A
high reading triggers a water audit dealing with interior and exterior
water usage. Internal audits would focus on leak detection and repairs,
installation of toilet tank displacement devices, and low-flow
showerheads. External audits would focus on turf irrigation practices,
including timing and water application rates. Approximately 150
checks for excessive water use are performed each year; approximately
50 water audits are performed each year.

4.0 WATER CONSERVATION IMPLEMENTATION PLAN

A. Water Conservation Goals

Based on the potential of the consumer education on conservation
practices, and the economic and environmental advantages of water
conservation, two goals for increased water conservation in the next 10
years in the City of St. Louis Park have been established. These goals
are outlined as follows:

Reduce total water usage, in terms of use per citizen, by 10%. Based on
the 12-year total average of 144 gpcd, the new target is 130 gpcd.

Reduce the maximum-day water usage, in terms of use per citizen, by
10%. Based on the 12-year average maximum gpcd of 263 gpcd, the
new target is 237 gpcd.

If these goals are met, the projected average and maximum-day
demands will be reduced by ten percent. For the average daily demand,
this results in a reduction from 7.0 MGD to 6.3 MGD. For the peak-day
demand, this results in a reduction from 14.7 MGD to 13.2 MGD.

|
.
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B. Implementation Activities

In order to meet the stated goals of the conservation plan, a program of
activities focused on increasing water conservation has been developed.
These activities will work to encourage residents of the City of St.
Louis Park to utilize water conservation practices where applicable. A
listing of the activities is as follows:

Develop a public education program.

Many customers have no knowledge of their water source, supply capacity or
availability and necessary treatment and distribution costs. A public information
program can help change this and help foster a conservation ethic among the water
users. Voluntary commitment by customers is critical in achieving reductions in water
use in water conservation programs. A successful public education program will help
develop the commitment needed to achieve conservation. Staff will be assigned to
develop a budget and schedule of activities for the public education program. The
public education program may include the following:

o Public tours of the water treatment facility. -

o Providing leaflets and booklets on water use and conservation at City Hall and
through meetings.

o Articles, city-wide newsletters and newspapers.

o Visits to area schools by members of the City Staff.

o Provide information on efficient lawn watering and landscaping practices. A
brochure on water use for landscaping has been included in Appendix E. This
brochure is distributed by the University of Minnesota Extension Service, and is
available to the public.

o Investigate resident interest in water audits.

o Staff will be available to promote conservation and provide information at
neighborhood meetings.

Review Water Rates
The City of St. Louis Park annually reviews water rates to assure that rates are reflective
- of the cost of providing water service. The City will review invoicing procedures and rate
structures and evaluate the impact changes in the frequency of invoicing may have on
utility financing.
Leak Detection
he City of St. Louis Park will evaluate the need for a leak detection program.

Meter Replacement Program

The City of St. Louis Park will continue with the meter replacement program. The meter
replacement program will have a goal of replacing meters in a 15 year interval.
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V. WATER DEMAND ANALYSIS AND SYSTEM ADEQUACY EVALUATION
1.0 INTRODUCTION '

This section provides a summary of the total water system demand, an analysis of
! water use in the City system, and an evaluation of system adequacy.

- 2.0 DEFINITIONS OF WATER USE CATEGORIES

Definitions of water use categories for the City of St. Louis Park are as follows:

Residential. Water used for normal household purposes, such as drinking, food
preparation, bathing, washing clothes and dishes, flushing toilets, and watering lawns
and gardens (also called domestic water use which includes low volume
commercial).

Commercial. Water used by motels, hotels, restaurants, office buildings, commercial
facilities, and institutions, both civilian and military.

Industrial. Water used for thermoelectric power (electric utility generation) and other
industrial uses such as steel, chemical and allied products, paper and allied products,
mining, and petroleum refining.

Irrigation. Artificial application of water on lands to assist in the growing of crops
and pastures or maintaining recreational lands such as parks and golf courses.

Unaccounted. Unaccounted for water is the volume of treated water pumped from the
system minus the volume sold.

Institutional. Hospital, nursing homes, day care centers, and other facilities that use
water for essential domestic requirements. These facilities are normally categorized
as a commercial water use, but you may want to maintain separate institutional water
use records for emergency planning and allocation purposes.

Wholesale Deliveries. Bulk water sales to other public water suppliers. Non-essential
water uses include lawn watering, vehicle washing, golf course and park irrigation
and other non-essential uses. Some of the categories listed above will also include
non-essential uses of water because it is not possible for water suppliers to separate
these uses for individual accounts.

3.0 SERVICE AREA POPULATION AND CONNECTION DATA

The City's water supply system provides service within the corporate limits of St.
Louis Park. The Metropolitan Council projected the City's population will grow to
48,500 by the year 2010. The projected increase is due to redevelopment and
multi-use buildings. Table V-1 shows the user categories. Residential
connections include multi-housing and small commercial. Population served by
the water utility is including in Table V-2.
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Table V-1, Service Area Connections 2003

Category Number of Connections
Residential 12,629
Commercial & Industrial 862
Institutional 89
TOTAL 13,402

4.0 WATER DEMAND ANALYSIS

Table V-2 presents the average daily demand and the maximum day demand for
the past 10 years. The residential water use has accounted for approximately 67°
of the water used throughout the system, with commercial water use composing
33°, Sandoz Nutrition is the only large volume customer, accounting for
approximately 5% of the water use

Data for the past 10 years shows that the percentage of water used by each
customer category has remained relatively stable. Thus, for future projections,
historical water use percentages will not be adjusted.

Residential water use was further examined to determine the per capita daily use
by the residents of St. Louis Park. Table V-2 shows that per capita water use has
ranged from a high of 131 gallons per day to a low of 117 gallons per day,
averaging 125 gpd.. When calculated the water per resident using the residential
water sold, the average resident uses 80 to 90 gallons per day, averaging 83 gpd..

Unaccounted-for water averaged approximately 11.24% of the total water pumped
(Table V-3). This is slightly over the acceptable range for water loss. The City
has initiated a water leak detection program. All watermains are sounded each
year for leaks. The City conducted a meter testing program in 2004 that tested
large meters. The City has begun a meter teplacement program to replace large
meters that record less than acceptable percentage of flow.

During summer months, defined as May through September, the average per day usage
increases 2.84 million gallons per day over the winter water daily usage. Although
peak days increase from 6 mgd during the winter months to over 13 mgd in the
summer months, the overall usage for lawn irrigation, car washing and other outdoor
usage represents about 14% of the total water pumped per year.
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' 5.0 WATER USE PROJECTIONS

Water use projection for the City of St. Louis Park have been made based on two
primary assumptions.

Population will grow from approximately 44,896 to a projected ultimate
population of 46,667 by the year 2010.

2. The mix of residential, commercial, industrial, and institutional will remain

essentially the same. Thus, the percentage water use by customer category will
remain as shown in Figure V-1.

Based on these two assumptions, and the per capita water usage shown in Table V-2,
the ultimate projected water usage per day will increase from the previous 10 year
average of 6.390 gallons per day to 6.645 gallons per day in 2010. The projected
increase will result in a total production increase of about 4 %, totaling over 2.5 billion

gallons per year.

6.0 WATER SUPPLY SYSTEM ADEQUACY

The maximum day water use is projected to be 14.3 MGD based on the projected
population and a maximum day water usage. The average day water use is projected to
be 6.985 MGD based on the projected population and an average day water usage of

143 gped.

The adequacy of the water supply system for the City of St. Louis Park can be
assessed based on the capacity of well production. The treatment plant capacity
and pumping capacity of the high service pumps exceeds the well production
capabilities.

The combined well capacity shown in Table III-2 is 16.8 MGD. The well
capacity of 16.8 MGD will meet the projected high day demand.

Storage is utilized to equalize demand on supply and production facilities by
taking water into storage when production exceeds demand, and providing water
from storage when demand exceeds production. System storage also equalizes
demands on the transmission and distribution mains to minimize the required size
of those elements and improves system flow and stabilizes pressure to better serve
the customers throughout the service area. Storage also provides a reserve in the
distribution system for emergencies, such as fire protection and power outages.

Storage needs are dependent on system demand and on the variations in demand
that occur throughout the day. The minimum required storage is the amount that
will equalize expected daily demand variations with production and provide the
needed reserve for fire protection and emergencies.
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TABLE V-2
. . Billion Non- %
Billion  Million High Daily] Galions  Average Daily Per Capital Daily Residentual Per capita Residentual | % Residential Commercial §
Gallons Gallons  Million Sold to Million Gal. Gallons Year Billion Residential  Year Billion Gal Sold Industrial
Year Population Services Pumped perDay Gal. Customer Pumped Pumped GalSold  Gallons Sold Sold Sold
2003 44896 13310 2.441 6.688 13.315 2.005 6.688 149 1.357 83 0.647 68% 32%
2002 44646 13305 2.220 6.083 11.554 1.891 6.083 136 1.290 79 0.601 68% 32%
2001 44,386 13305 2.374 6.504 15.061 2.043 6.504 147 1.404 87 0.639 69% 31%
2000 44,126 13318 2.499 6.846 11.713 2.094 6.846 155 1.338 83 0.756 64% 36%
1998 44690 13321 2.480 6.793 10.844 2.089 6.793 152 1.377 84 0.712 66% 34%
1998 44690 13316 2.367 6.485 11.481 2.097 6.485 145 1.352 83 0.745 64% 36%
1997 44690 13296 2.322 6.362 10.064 1.994 6.362 142 1.311 80 0.683 66% 34%
1996 44690 13,249 2.520 6.904 11.314 2.142 6.904 154 1.471 90 0.671 69% 31%
1995 44690 13245 2.061 5.647 11.098 1.977 5.647 126 1.316 81 0.661 67% 33%
1994 44565 13,240 2.040 5589 11.234 1.922 5.589 125 1.295 80 0.627 67% 33%
10 Year
13,291 2.332 6.390 11.768 2.025 6.390 143 1.351 83 0.674 67% 33%
Average

11/4/2004
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The most common method for evaluating system storage requirements utilizes the
design criteria that during maximum usage periods, 90% of the demand occurs
during the peak 16 hours of usage. Thus, storage must be provided of sufficient
volume to make up the difference between demand and supply capacities. In
addition, the AWWA recommends that one-third of the usable volume be
dedicated as emergency and/or fire reserve volume. Based on these criteria, and
the current maximum day demand of 13.3 MGD, the required system storage is
4.4 million gallons. Thus, St. Louis Park's 9.0 MG of storage is adequate

" 7.0 CAPITAL IMPROVEMENT PLANS

Capital improvement plans for the water supply system are included in Appendix
I. The capital improvement plans for the City of St. Louis Park include the
rehabilitation of all six water treatment plants, including installation of equipment
for reduction of radium levels in the water. The program will not affect the
volume of water produced but will enhance the overall water quality. The other
capital improvements deal primarily with maintenance items, such as tower
painting, meter and water main replacement. Thus, little impact is expected on the
capital improvement plans due to increased water conservation.

8.0 IMPACT ON LOCAL COMPREHENSIVE PLAN

The water system for the City is generally fully developed. As commercial and
residential redevelopment occurs in the City, evaluation on a site-by-site basis
will be required to determine the systems ability to meet the needs of the
development. Generally, redevelopment will have lower water system needs than
the system design capacity. Thus, no impact on the local comprehensive plan is
anticipated.

REFERENCES

(1) American Water Works Association. Back to Basic Guide to Emergency Planning. An
| AWWA Small Systems Resource Book. AWWA, Denver (1991).

2

Ainerican Water Works Association. Manual of Water Supply Practices: Emergency

Planning for Water Utility Management (Third Addition). AWWA, Denver (1994).
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1. Objective: To provide services to contain the spill.

2, Criteria for invoking SOP: A spill of classified Hazardous Materials.

3. Expected life of the SOP: Until the clean up of spill is completed.
4. Roles, responsibilities, and authority:

City employee receiving notification of spill will call Police dispatch and Fire Department for
first response. The Fire Department will assume command of sight, notifying the Minnesota
State Duty Officer and Hazardous Materials Unit, if required. The Utilities Superintendent or
designee (person on call) will mobilize Public Works staff. Staff (employee callout order to be
determined in descending order using the Utilities / Operations (#2-10) followed by Utilities /
Plant (#1-4) to assist in the containment of spill and identification of effect on storm sewer
system.
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10.

Procedures and resources for operating SOP:
Tlhe Utilities Superintendent or Supervisor will assess the scope of the emergency and notify the
Director of Public Works and the Superintendent of Operations.
-+ The Utility Operations staff will be available to assist the Fire Department and/or HazMat
|
. Team.
- = During containment and clean up. The use of City equipment will also be available upon
. request.

Criteria for returning to normal operating mode:
Until the site is contained and cleaned of all harmful Hazardous Materials. If the MPCA is
nqtified, they will provide direction on status.

Procedures for returning to normal operating mode:
HazMat Unit will inform the Supervisor of any special procedures required.

Procedures for determining the cost of SOP:
All labor, rental hours, and material costs will be logged on a form during operating the SOP.
Upon completion of emergency efforts, the Supervisor will submit all costs.

Post event plan:

A post emergency meeting of all affected parties will be conducted to critique the emergency
effort and the current SOP plan. A written review with recommended revisions to the SOP plan
will be provided to the Director of Public Works.

Testing of SOP:
Testing of this SOP will be included in the Emergency Operations Plan exercise.
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